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Like many of the new, compact 35mm reflex 
cameras, the Minolta XG-7 is automatic. You 
simply point, focus and shoot. The XG-7 sets 
the shutter speed up to 1/1000th of a sec- 
ond. And you get perfectly exposed pic- 
tures, automatically. 

But easy operation is more than just auto- 
matic exposure. Here's what to look for 
when you compare cameras at your photo 
dealer. 

Easy focusing. The XG-7's viewfinder is 
big and bright, even in the corners. Your 
subject snaps into critical sharpness. 

It's easy to be creative. You can make the 
automatic exposure setting brighter or 
darker for creative effects. 

An easy-to-understand electronic view- 
finder. Light emitting diodes tell how the 
XG-7 is setting itself and warn against under- 
or over-exposure. 

An easy-to-see electronic self-timer. The 
self-timer lets you get into your own pic- 


tures. Its a large flashing light mounted on 
the front of the camera. The flashing speeds 
up when the picture is about to be taken. 

An easier-to-use auto winder. It automati- 
cally advances film, 
as fast as two pic- 
tures a second. You 
attach the optional 
Auto Winder G with- 
2 out having to remove 
$9 (or lose) any caps 

|! from the XG-/. 

The easier-to-be- 
creative flash. The 
optional Minolta Auto 
Electroflash 200X 
synchronizes contin- 
uously with the 
winder. This feature 
allows you to take a sequence of up to 36 
flash pictures in about 18 seconds. 

The important "little" extras. The XG-7 


/\ 


IF YOU'RE GOING TO BUY AN 
Y-TO-USE CAMERA, MAKE SURE 
LY EASY TO USE. 


has a window that shows when film is ad- 
vancing properly. A memo holder holds the 
end of a film box as a reminder. There's even 
an optional remote control cord. 

Fast, easy handling. The way a camera 
feels has a lot to do with how easy itis to use. 
ls it comfortable or awkward? Are the con- 
trols placed where your fingers naturally fall, 
or are they cramped together? The Minolta 
XG-7 is human engineered for comfort and 
smooth handling. It's quiet, with a solid feel- 
ing you find only in much more expensive 
equipment. 

Easy-to-change lenses. Remove or at- 
tach lenses with less than a quarter turn. 
And a system of almost 40 different lenses, 
from fisheye to super-telephoto, makes the 
XG-7 a key to virtually unlimited creativity. 

Try the Minolta XG-7. At your dealer. Or 
write for literature to Minolta Corp., 101 Wil- 
liams Dr., Ramsey, N.J. 07446. In Canada: 
Minolta Camera (Canada) Inc., Ont. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 3BO 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Satellites 


Susan Renner-Smith's story about the 
Communications Technology Satellite 
["Satellite-to-You TV," Mar.] is fac- 
tual, but a true statement does not 
always convey a true picture! Both the 
emergency use by the Red Cross and 
the signal-strength test by the FCC 
were American examples. These state- 
ments, together with the comment that 
CTS was "jointly funded by NASA and 
Canada," must have left 99 percent of 
your readers with the false impression 
that this—today's most powerful com- 
munication satellite—is another triumph 
of American technology, with some to- 
ken input from your northern neighbors. 

The CTS was designed and buiit by 
an experienced team at the Communi- 
cations Research Center near Ottawa, 
Ont., Canada. Canadian industry par- 
ticipated with them in construction and 
testing. NASA provided three things: 
the experimental high-power traveling- 
wave amplifier, space-simulation tests 
of the larger parts, and the actual lift- 
ing of the station into orbit. 

Canada put in the vast majority of 
the design, construction, and testing. 
We also footed about two-thirds of the 
bill: between 60 and 70 million dollars 
from us and about half that amount 
from NASA. 

Philip Eastman, Waterloo, Ontario 


Can you provide information as to how 
an individual might be able to receive 
satellite TV now? |! am aware of the 
WTCG/RCA link [the Atlanta station 
broadcasts nationally via satellite], 
but technical problems make it impos- 
sible for me to build the equipment for 
home reception of the RCA satellite. 
Living in a rural area of Mexico, the 
choice of TV programs is extremely 
limited, at best. Being able to receive 
WTCG broadcasts would be a real 
treat, if | could do it economically. 
Kenneth M. Price, Irapuato, Mexico 


Susan Renner-Smith replies: '"Unfortu- 
nately, the only way you can pick up 
these broadcasts is to subscribe to a 
cable TV station that carries them, As 
| noted in the article, though technical- 
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ly possible, commercial and political 
considerations make direct home re- 
ception of satellite TV signals highly 
unlikely. The frequency converter and 
small dish antenna pictured in the arti- 
cle are prototypes only—they are not 
available in any commercial form. The 
equipment was developed by the Cana- 
dian Telecommunications Commission 
in cooperation with the Japanese gov- 
ernment to use in public-service experi- 
ments with the CTS satellite.” 


DIY router yoke 


As the inventor/manufacturer of the 
radial-arm router yoke [May], | feel ! 
must comment on the sidebar on a 
homemade yoke. Quite a sideward 
strain is put on the router, especially 
on deep, wide cuts on hardwood or a 
knot in pine. This strain is placed on 
the two screws that hold the home- 
made jig on the rear of the saw's yoke 
assembly. These holes are in aluminum 
and not very deep. Their original 
purpose was just to hold a cover plate 
on the rear motor trunnion. An extra 
strain might pull the jig and router off. 
The other problem is that the jig 
cannot be tilted, and in order to make 
the fancy designs in my demonstration 
photos, the router must be tilted to the 
same angle at which the jig is set. 
Only owners of the old model of 
DeWalt and Delta machines will be 
able to use the home-built because 
when DeWalt came out with a new- 
model saw it eliminated the cover 
plate, and hence there are no holes to 
which one can fasten the jig. My yoke 
will fit all saws. Aside from this prob- 
lem, the idea is a good one and | am 
sure many readers will appreciate it. 
Howard Silken, Davie, Fla. 


Where to find Auto-Comp 


In the March issue you reported on a 
six-function auto computer. | found 
your report of interest, and went to 


Sears to inquire about it. Sears {in 

Rochester, N.Y.) claims there is no 

"Sears Automotive Catalog.” the 
Continued 
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Mercedes-Benz unveils a new kind of 
performance automobile: 
the 300SD Turbodiesel Sedan 


Its turbocharged engine boosts power and torque and transforms Diesel performance, 
yet fuel appetite is actually cut. And this advance is matched by the car itself— 
the most capable, most sumptuous Diesel in Mercedes-Benz history. 
The 300 SD Turbodiesel Sedan: the boldest forward stride since Mercedes-Benz 
built the world’s first production Diesel automobile 42 years ago. 


oving with the smooth ease and 

M eager response you might 
expect only from a gasoline engine, 
the new Mercedes-Benz 300SD 
Turbodiesel Sedan responds vividly 
to your throttle foot even at low 
speeds...even in highway passing 
..even on long uphill climbs. _ 

Meanwhile, the Turbodiesel 
retains that workhorse efficiency 
you can only expect from a Diesel — 
sipping the cheapest automotive 
fuel sold in America, devoid of 
spark plugs and carburetors and 


points, all but immune to conven- 
tional tune-ups. 

In a single technical master- 
stroke, the most desirable traits of a 
gasoline and a Diesel engine have 
been blended into one. An advance 
significant enough to make this not 
just a new kind of Diesel but a 
unique new kind of car. 


Five supercharged cylinders 


That masterstroke is turbocharging 
of the 300 SD's five-cylinder engine. 
Named after the turbine princi- 


ple it follows, a turbocharger har- 
nesses the engines own exhaust 
gases to radically increase the sup- 
ply of air fed into the cylinders — 
literally supercharging them with air 
for more volatile combustion. 

Turbochargers have appeared on 
many types of engines, but never un- : 
til now on the engine of a Diesel au- 
tomobile. The effect is amazing. 
Maximum power is boosted by 43 
percent, for example, and maxi- 
mum torque by 46 percent. 

And the driving experience 


k. 
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makes even those numbers pale. 
That old Diesel stigma of feeble 
torque and leisurely pickup has 
vanished in a burst of turbocharged 
energy. This is one Diesel that can 
break away from stoplights and 
tollbooths with the traffic, not 
behind it. That extra thrust you need 
on freeway entrance ramps can 

be found. You can sustain a normal 
driving pace on the Interstates, 
hour after hour. , 

Mercedes-Benz test data show 
that although 400 pounds heavier 
than its lively 300 D Sedan stable- 
mate, the Turbodiesel can zip from 
zero to 55 mph in 2.6 seconds /ess 
time — placing it among the quickest 
Diesel cars in history. 

No minor feat for an engine of 
only three liters or 183.0 cubic 
inches in capacity; vet no great sur- 
prise for an engine so efficient that it 
produces .601 horsepower per cubic 
inch of displacement — the best ratio 
of power to engine size of any 
Diesel passenger car power plant 
in the world. 


Fuel appetite down 
Startling as it may seem, this extra 
performance helped reduce the 
Turbodiesel engine's normal appe- 
tite for fuel. 

Turbocharging so handily solved 
the Diesel need for power that it 
freed the engineers to specify a 
more economical rear-axle ratio — in 
effect, gearing the car to go further 
on the power produced by a given 
gallon of fuel. 

Consider the Turbodiesel’s per- 
formance. Then consider that EPA 


Amazing turbocharger device weighs 
only 17 pounds but boosts borsepower by 
43 percent. 


Each piston in the 5-cylinder Turbodiesel 
engine is cooled by a fine spray of oil 
injected from below. 


estimates show 29 mpg in highway 
driving and 24 mpg in the city: Natu- 
rally, your mileage will depend on 
the condition and equipment of 
your car and on where and how 
you drive. 


Record-breaking reliability 
This breakthrough has hardly been 


. rushed to the market. Mercedes- 


Benz placed the 300 SD Turbodiesel 
engine in production only after 5 
years of testing — and only after plac- 
ing it in the reliability record books. 

Fitted with a modified version of 
this engine, a C-111-3 research car 
went out on April 30, 1978 and set 
nine world records — including one 
stint of 2,345 miles in twelve hours 
at an average speed of 195.39 mph. 
For the entire record run, the engi- 
neers report a fuel mileage figure of 
14.7 mpg. 

A car apart 
The Diesel turbocharging trail 
blazed by Mercedes-Benz with the 
Turbodiesel may some day be fol- 
lowed by others. But no Diesel en- 
gine will ever share the privilege of 
propelling a comparable car. It is 
the unique combination of that en- 
gine and this automobile that truly 
sets the Turbodiesel apart. 

As befits the most elegant Diesel 
Mercedes-Benz has ever built, the 
Turbodiesel sits on the longest 
wheelbase of any Diesel car pro- 
duced by the company in modern 
times. Yet its turning circle is a tight 
38 feet and its crisp handling lets 
you nip through traffic. 


Fastidious engineering is every- 
where. You glide along on a suspen- 
sion that is neither spongy nor harsh, 
but designed to provide both ride 
comfort azd roadholding. The key is 
the independent suspension of all 
four wheels, allowing each wheel to 
individually react to the road surface. 

Each shock absorber is gas pres- 
surized to help cushion even minor 
ripples. The automatic transmission 
provides not three but four speeds, 
and the option of shifting for your- 
self if you prefer. From a mono- 
coque body shell to 11-inch disc 
brakes at all four wheels, nothing 
from the vast store of Mercedes- 
Benz technical expertise has been 
held back. 


Tbis turbocharged five-cylinder Mercedes-Benz 
Diesel research car just shattered nine world 


.speed records — including one lap at an aver- 


age speed of 203.37 mph. 

Inside, you and your passengers 
are a coddled group: surrounded by 
thick padding, velour carpet under- 
foot, cradled in spacious seats front 
and rear. Bi-level climate control, 
electric windows, automatic cruise 
control, central vacuum locking 
system and AM/FM stereo radio are 
all built in. 

Also built into your 300 SD Turbo- 
diesel: 720 safety features, perhaps 
the most attractive fact of them all. 

Summing it up 
In 1886, the gasoline-powered auto- 
mobile was pioneered by the two 
men who founded Mercedes-Benz. 
In 1936 came the worlds first pro- 
duction Diesel passenger car, again 
from Mercedes-Benz. And now in 
1978 begins the era of the turbo- 
charged Diesel passen- 
ger car. 

And once again, the in- 
novator is Mercedes-Benz. 

©1978 Mercedes-Benz 


"Rally" car wax gives you the deep, rich-looking 


shine you want because it cleans deep down, gets 

up even tough, oily road film as you wax. 
space-age silicones make "Rally" 

incredibly quick and easy to use. 

And they make “Rally” every bit as 
weather-proof and detergent-proof as 
old-fashioned paste waxes. 

Test drive it. 


aU POND 


PS readers talk back 


[Continued] 


source your article lists. Would you 
please give me more information? 
Don Kussee, Rochester, N.Y. 


Evan Powell replies: "Sears didn't 
publish its usual automotive catalog 
this year, but it included the Auto- 
Comp in the general catalog (Cat. No. 
28R 5556; $129)." 


X-Chrom lens 


As a scientist-writer, | am generally 
quite pleased with the accuracy and 
depth of PS articles. | was disap- 


pointed, however, with "Colored Con- 
tact Lens Helps Correct Color Blind- 
ness" [April]. Had the writer done 
even a little research, he would have 
found that the principles and functions 
of the X-Chrom lens are neither new 
nor unexplained. One of the foremost 
authorities on visual perception. Tom 
N. Cornsweet, fully described this 
approach to aiding the color-blind in 
his book Visual Perception (Academic 
Press, 1970, p. 194). While Dr. Zeltzer 
is to be commended for the develop- 
ment of a useful contact lens, the Corn- 
sweet model will also work with a 
filter in ordinary glasses, and has the 
potential (with a different filter) for 
helping those with other color defects 
than the common red-green blindness. 

Dr. Dean R. Lambe, Vincent, Ohio 


Dr. Harry l. Zeltzer, developer of the X- 
Chrom lens, replies: "Our work with 
the X-Chrom lens was the subject of a 
patent application as long ago as 
1965, and the patent was approved 
before Cornsweet published on the 
subject. 

"Dr. Lambe is in error when he says 
that a filter will work in ordinary spec- 
tacles. While they are of some help in 
color discrimination, they are totally 
impractical for wearing. 

"The X-Chrom lens was released to 
the public only after extensive clinical 
testing, which showed that it could be 
worn constantly and would not inter- 
fere with other aspects of vision. Corn- 
sweet has never tested his theory on 
people. His work is regarded as being 
unsupported theory.” 


Electra Van test data wrong 


In your February issue you featured an 
article on the Electra Van which 
includes incorrect test data and attri- 
butes it to the National Aeronautics 
and Space Administration. 

Specifically, the article states that 
NASA tested the vehicle and found 
that it had a top speed of 55 mph 
while carrying a 200-pound payload, 
and a range of 60 miles at that speed, 
All of our tests were conducted with a 
payload of 650 pounds, under which 
conditions the vehicle had a range of 
40.1 miles at 40 mph. No tests were 
conducted above that speed. At 30 
mph, we measured a range of 46.4 

Continued 
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As incredible as this may sound, there may 
be a way to predict the future. But because of 
the very sensitive implications, we will leave all 
conclusions to the reader. 

American scientists have developed a com- 
puter that, together with the science of cycles, 
an ancient Chinese theory, and the electrical 
impulses and sensing mechanism of the 
human brain, permits you to read your 
subconscious mind. 

The small computer has only two buttons 
and three lights. But before we describe its 
uses, you must first understand three basic 
concepts. 


Concept 1: The Science of Cycles 

Any student of economics, natural science 
or the stock market knows that events happen 
in cycles. Sunspots, weather conditions, the 
economy, birth rates, wholesale prices. crime 
and wars — all follow a pattern or cycle. 

Concept 2: The Human Brain 

The human brain processes data through 
electrical impulses. This concept was defined 
by Dr. Norbert Wiener in his 1948 book entitled 
Cybernetics. He stated that the brain handles 
the electrical impulses using the binary code - 
the same code used by computers. This 
theory has since been endorsed by many 
scientists. 

Concept 3: The Chinese Theory 

Over 3,000 years ago, the Chinese devel- 
oped a system of predicting the future through 
a series of mathematical formulas based on 
the theory of probability and a series of bio- 
logical relationships between objects. Called 
"| Ching," it was more a system of predicting 
the probability of success than actually pre- 
dicting the future. In order to understand this 
system, you must understand three aspects of 
the | Ching concept: 1) It uses binary code 
discovered by the Chinese over 3,000 years 
ago. 2) It is based on the scientific theories of 
probability, and 3) It is based on relationships 
commonly found in dreams. 


THE DREAM RELATIONSHIPS 

When you drop a stone in a pond of water, 
you create a ripple effect in the water at a 
specific frequency. If you drop an apple. an 
orange or an old shoe and by coincidence 
create the same frequency, you have a re- 
lationship between all of these objects even 
though none of them seems related. The 
Chinese theory states that there are just such 
biological relationships in life. Recent psychol- 
ogical studies of dreams have confirmed this. 

For example, the theory of | Ching says that 
a relationship exists between a lake, autumn. 
wood, the youngest daughter, the mouth and 
the wind. The Chinese theory further states 
that all these things have a common frequency 
or vibration similar to the hypothetical example 
of the pebble, apple, orange and the old shoe. 

In tests performed by leading psychiatrists 
under controlled conditions, these related 
objects appeared with startling frequency in 
the dreams of subjects. 

Carl Jung, one of the fathers of modern 
psychiatry, studied | Ching. Jung's theory and 
the theory of | Ching state that the various 


Crystal Ball 
r4 Technology 


A Game, a gimmick, or a major breakthrough 
in predicting the future? You be the judge. 


relationships proven to exist in dreams are 
subconsciously programmed in our brain. And 
like the pebble and water example, these rela- 
tionships have their own rhythms and cycles. 


YOUR BRAIN DETECTS CYCLES 

Our brain cells, according to the theory, 
detect and register their cycles. The brain then 
compares our own cycles with those of hun- 
dreds of outside cycles at a given time. In the 
comparison process, our body and mind are 
subconsciously directed towards conditions 
helpful to our development and avoid those 
which are not. The best example of this theory 
is the survival reaction of animals who can 
detect an earthquake days before the actual 
event, something man cannot do with the most 
sophisticated measuring instruments. 


PUTTING IT ALL TOGETHER 

The degree to which we are compatible with 
another person or situation is therefore how 
our specific set of biological relationships and 
cycles at a specific moment are in phase with 
another event, situation or person. 

If we are in phase, the theory states, we will 
achieve success without much effort. If we are 
out of phase, the theory states that our 
chances of failure are greater. It does not 
determine our fate but rather tells us the 
probability of compatibility with that person or 
situation at a specific time. If we are told that 
our compatibility with a situation will be out of 
phase, we still have an opportunity to work 
against or adjust to that probability and still 
achieve success. 


THE | CHING SYSTEM 

The ancient | Ching system is described in 
terms of a game in the "Scientific American" 
cover story of January, 1974. The steps in the 
game were long and complicated but design- 
ed to transfer the subconscious expressions of 
compatibility to the real and visual symbols 
needed to interpret these expressions. Sixty 
four sticks were used along with enough 
movement and decisions to let a person's sub- 
conscious express itself through physical 
motions and a binary application to the theory 
of probability. 

So accurate were the results of this process 
that emperors used it to rule their countries, 
250 books were written on its effectiveness 
and many leading scientists believe in the 
theory's validity. Some scientists feel that the | 
Ching concept was taught to the Chinese from 
a distant civilization -that no group of scholars 
3,000 years ago could have invented it. 

There was one drawback to the | Ching 
system. After you determined the exact com- 
bination of sticks, you then had to look in a 
book of 64 formulas and interpret the relation- 
ships and their compatibilities to your specific 
situation. This required the great scholars of 
China who understood these relationships 
and the binary code. There are very few 
people who can do all this today. 

Recently a group of American scientists 
took the 64 basic formula relationships 
expressed in binary code and devised a com- 
puter that selects the correct formula and 
translates the results. 


WHAT COULD THE | CHING 
COMPUTER DO FOR YOU? 

The great leaders of history were superior 
people who let intuition guide them and took 
decisive action, often in the face of unsur- 
mountable odds. We all have the same oppor- 
tunity of being a superior person by letting 
ourselves recognize our intuitive or "qut" feel- 
ings and then taking action. 

Often, just taking action achieves success. 
All too frequently. people go through life say- 
ing “Had | only done something. Indecision is 
to failure as decision is to success. 

The | Ching concept puts us in touch with 
another dimension of ourselves -that of the 
superior person inside all of us. It permits us to 
let intuition or "gut" feelings play a more 
important role in our decision-making process, 
and finally, it puts us in touch with ourselves by 
letting us tune into ourselves. 

You make most of your decisions based on 
available data. With little data, you make deci- 
sions based on intuition, so in these situations, 
the | Ching computer can be like a wise friend. 


EASY TO USE 

To use the computer, you just press the left 
button with your thumb. This starts a sequen- 
tial generator similar to a roulette wheel which 
scans the 64 basic | Ching formulas. 

You concentrate deeply on a goal or ques- 
tion: "Should | invest in the stock market?" 
"Should | accept the date?" Then you press 
the button on the right at the exact moment 
your subconscious tells you to. Each one of 
the sixty four formulas rotates in exactly 3 
milliseconds (three one thousandths of a 
second), the exact time required for a human 
to respond to a signal from the brain through 
the nervous system. 

The computer is a small (1¥2" x 22" x 342°), 
yet very sophisticated system using a double 
ion implant P-Channel MOS integrated micro- 
processor-type circuit. It generates and stops 
at a specific formula and interprets this for- 
mula through the binary code and a series of 
three lights- each with three different color 
combinations which are then easy to interpret. 

You can use it as a helpful decision maker, 
as a party conversation piece.or as a unique 
gift. We do not wish to make claims as to its 
effectiveness, but the fact that our company is 
offering this product is the strongest statement 
we can make about the computer and the 
validity of the concept. The system's accuracy 
will either send chills up your spine or end up 
as just another conversation piece. Could it be 
hundreds of years ahead of its time, or is its 
timing perfect? You can decide. 

To order your | Ching Computer, send your 
check for $29.95 plus $2.50 for postage and 
handling. By return mail, you will receive your 
unit with complete instructions for interpreting 
the results and a one-year limited warranty. 
You also have a 30-day trial period. If you are 
not pleased with your unit, return it for a full 
refund including your $2.50 postage. 

Space-age scientists may have just dis- 
covered a way to read your subconscious and 
determine your probabilities of success 
through the use of a computer. Order your | 
Ching computer and find out at no obligation 


today. lll. residents add 5% sales tax. 
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Northbrook, IIl. 60062 (312) 564-9000 
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Hydraulic Log Splitter LEARN 


PARTS ALSO AVAILABLE TO "BUILD YOUR OWN” 


Train quickly in & short weeks at Toledo 
for a bright future with security in the vital 
meat business, Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available Di- 
pre-cut lengths up ta 26^ with 10.5 e ploma given. Job help. Thousands of suc- 
fon force. fost splitting cycle fime, E ie Wi amen cessful graduates. OUR 55th YEAR! Send 
10- seconds. —— A f| F w€ — HOW for & E X illustrated FREE catalog. No obligation. G I. 
BRAND NEW B. — i approved, SCHOOL OF MEAT CUTTING. No T1-02- 
018T7T. Dept. 51-8, 23 M, Superior, Toledo. Ohio 43604, 


STAINED 
GLASS 


Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STAR IER BH 


* Toke tho back breaking drudgery 
out-of woodsplitiing. Split logs for your 
pen firewned. Split logs as a profitable 


sideline. Le! your ej splitter eam 
money Tor you an a rental basis- Splits 


$649.50 ` 


= a Powered by 5-HP Briggs angie. Powerful 7-shage pump 
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and roenstraetian | 5hpg. Wt, 300 hs, | 


a ""BulD.TOUR.QWM'"" and cave. We con furnish top 
quality components to bud other sures Write ut for descrp- 
tion and prices. Sead for pur catalog. 1006s of other items. 


SURPLUS CENTER MAID 7. cose sasoi 


oT re A Lay 
ROA HAY 


Only $14. 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


The only Four-Time Indy wall say, 


"SAVE IOK ASi 


"My dad keeps 
it workin’ with. 
American mad 
SK tools" 


"O-K, A-J!” 


M d. Foyt, CAN 
Hall of Fame mechanic. 


SAVE *:20* OVER 46%* 


12 pc. 3a in. dr, Socket Set No. 4512-78. 
Super for autos, appliances, many other projects. Reg. value 
of individual tools $44.50. 


$239» 


suggested 
user price. 


A. J. Foyt, Jra 
Only 4-time Indy Winner. 


(077 SAVE 16" OVER 45%* 
bo 9 pc. Combination Wrench Set. No. 1709-78 


— Quality to answer wrench needs for years. 
Reg. value of individual tools $36.97. 


$19? 


suggested 
user price. 


SAVE *15* OVER 52%" 
13 pc. 3 in. dr. Metric Socket Set. No. 13-78. 


Fine set handles basic Metric jobs. Reg. value of individual 
tools $29.59 ! is 


"n3 


SAVE UP TO 37% ON OTHER FINE S-K SETS! 


Take your savings choice! You'll find 
flare nut wrenches and screwdrivers also at low, 
low prices. Make S-K tools your brand today! 


FULL LIFETIME WARRANTY 


SATISFACT pol eee M Du, "e onean, are not 
completely satisfied with any in an Set, simply n 
Li DES of purchase for à free ike during OP ont 


HAND TOOL DIVISSIA « DRESSER INDUSTRIES. iit 
A20" Noih Woll Road. Franklin Park, E 60131 


This warranty gives you specific legal rights and you may also 
have other rights which vary from state to state. i j 


AT AUTO PARTS AND HARDWARE STORES 


& 1978 DRESSER INDUSTRIES, ING, 


"Savings based on purchase of tools as a set rather than individually, and at suggested user prices. 
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PS readers talk back 
[Continued] 


miles, while the article claims a range 
of 100 miles at 31 mph. 

Joseph A. Saggio 

Office of Chief Counsel, NASA 

Lewis Research Center 

Cleveland, Ohio 


John Lustig replies: "The test data | 
quoted was from a fact sheet given to 
me by a representative of Jet Industries 
in Seattle. It states that the tests 
quoted were made by NASA. Upon 
further checking, however, | discovered 
that only a portion of the data on that 
fact sheet was actually from NASA 
tests. The company is now using a new 
fact sheet that is correctly labeled.” 


Aerofoil boat 


| have for a long time been intending 
to write to thank you for your most 
accurate, objective, and readable re- 
port on the Aerofoil Boat [Dec. '77]. | 
am very grateful to the author, Ben 
Kocivar, for giving my late husband 
recognition for the design and develop- 
ment of the Aerofoil Boat, for this is 
not always the case in journalistic 
accounts. 
Gertrude L. Lippisch 
(Mrs, Alexander M. Lippisch) 
Cedar Rapids, lowa 


PS Index 


Being a pack rat at heart, | like to keep 
back issues of your magazine. Howev- 
er, when | want to locate an article, | 
must go through piles of issues till | 
finally find what | want. How about 
having a cumulative index once a year? 

Frank E. Brown 

Ft. Belvoir, Va. 


We do. Annual indexes for the past six 
years (1972-77) are available for 
$1.75 each (check or money order) 
from Popular Science Plans, 380 Madi- 
son Ave., New York, N.Y. 10017. You 
can get all six indexes for $6. 


Don't squeeze the insulation! 


A lot of contractors in this area are 
telling prospective buyers that there is 
no need for six-inch walls because they 
have installed six-inch batts in the 
four-inch walls. | feel sure that | have 
read that compressing fiberglass 
lowers its insulation value (R rating) 
to a value lower than it would have 
been if the proper insulation had been 
installed for the given space. 

Rick Billings 

Dover, Ark. 
Al Lees replies: "You are absolutely 
right and the contractors you mention 
are engaging in a foolishly inefficient 
practice. It's the air spaces in fiberglass 
that supply the insulating quality, and 
to compress a batt is to reduce its 
eflectiveness. To compress a 6" batt 
into a 314" stud cavity is absurd. 
You'd get a better performance from 
the 31/5," batt intended for this space.” 
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The roof on this house is made of a new kind of non-wood. 
.'shingle. The edges are thick and irregular, so they cast 
deep random shadows. The color is soft and muted, soit 
blends in naturally with the architecture and the surroundings. 
Today's asphalt roofing shingles are among the finest 
_ products made in America. Some are made with à fiberglass 
— base. All are handsome, durable, economical, and highly . 
fire-resistant. And you have a wide spectrum to choose from, 
in a palette of colors to complement your home's exterior. 4 
Wherever you live in the West, today's roofin ing shingles .... 2 
. fit in with any setting or architectural idea. Use them when 
. building or remodeling. 


_ Asphalt Roofing Manufacturers Audi ation: 


^ 4a] ackson Square San Francisco, CA 94111. 
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F] URI IET THAN iE E BOND * 


When you want to o takde: a caulking, sealing, coating or adhesive job 
and be done with 1t— grab a selection of Dow Corning home maintenance 
products. You can't do better. 

Dow Corning Silicone Rubber Paintable Sealant is a flexible, 
paintable sealant that seals up energy-robbing cracks and crevices around 
doors and windows. 

Dow Corning Silicone Rubber Coating is tough, flexible, long- 
lasting protection you brush on to prevent water leaks around chimneys, 
vents, and flashings. Versatile, too. Use it almost anywhere. 

Dow Corning Urethane Bond is for gluing jobs you want to do 
only once. Strong as epoxy, but much easier to use. 

Dow Corning Silicone Rubber Bathtub Caulk provides a per- 
manently flexible, tight, waterproof seal around tub, shower, or sink. 

See your — mae E poe store for Dow Corning home 
maintenance products. Do it right. Now | re? 
Dow Corning Corporation, Dept. A-8567, DOW CORNING 
Midland, Michigan 48640. 


Cost-cutting silicone products from Dow Corning. EL 


FIREPLACE OWNERS: 
“How to Burn Wood 

& Eight Rising Fuel Bills” 

pe^ els there an energy crisis? What 

ai F you can do about it. 

VERLA — * Yes...it pays to burn wood. § | 
Er * Wood Stoves vs. Fireplace 
Heaters: What's the best? 

* The Hottest Alternate Ener- 
gy Product of the Year. 


: = Plus new Fireplace Heat 
Analysis and important product data. 


Write for your FREE COPY 


Thermograte Enterprises, Inc. Dept. 5-78 
2785 N. Fairview/St. Paul MN 55113 


SPLITTER 

22,000 LB. FORCE $y 

INEXPENSIVE NON—HYDRAULIC SYSTEM 
23 splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information 

THRUST MANUFACTURING, INC. DEPT. 1007 

6901 5. Yosemite, Englewood, Colorado 80110 


Motorized torch 


isa precision flame -cutter 


i 
If you've always admired the neat, 
narrow, clean cuts made by big, à 
mechanically guided industrial ! 
flame-cutting machines, but found | 
them impossible to duplicate with i 
a hand-held torch, you'll want to | 
try the new Handy Auto Torch. 
This unique tool cuts accurate i 
lines, bevels, and circles down to 
about one inch diameter. 

The secret is a constant rate of 
travel and a constant distance be- , 
tween the cutting tip and metal. A — 
small 12-V motor in the handle . 
drives through two U-joints to the 
ball-bearing cutting head and 
powers a serrated stainless-steel 
wheel to move the torch at constant " 
speed forward, backward, or at any 
angle. A second wheel, or even a 
third optional wheel on the oppo- | 
site side, keeps the torch stable. | 

Ready to cut? You fire the torch . 
and adjust the flame as usual. But 
instead of triggering the cutting ox- 
ygen, you open a valve knob that 
automatically starts the motor. One 
hand is all you need to guide the 
cutting action and control hose 
drag. 

lo cut circles, you remove the 
drive wheel. Turning on the oxygen 
causes the motor to drive the 
cutting tip around the pivot and 
produce a circle. There’s none of 
the usual shifting of hands and ° 
body posture to guide the motorized 
torch. 

Once the gas and oxygen are 
adjusted, a totally unskilled person 
can produce a clean, accurate cut. 

Tips are available for acetylene, 
propane, Mapp, and other gases. 
Although you can buy components, 
the kit contains straight, circle, and 
bevel cutting attachments, tip 
cleaners, extra guide wheels, fuses, 
a wrench, and a metal box. Handy 
Auto costs $340. It’s made by 
Koike America, Inc., Box 329, Rui- 
doso Downs, N.M. 88346.—E. F. 
Lindsley 
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Pay & Benefits 
If you enlist in the Army, 
you'll start with good pay; 
a long list of skill-training 
courses to choose from; 
30 days paid vacation each 
year; the opportunities to 
travel, to continue your 
education, and to qualify 
for veterans’ educational 


*I went into the Army with the attitude that I would be a soldier. But just because I said it, didn't make 
me one. I had to grow into that. The whole thing has been a growing experience. The Army put me in shape, 
which I hadn't been. It exposed me to all kinds of people, when I had known only people who were pretty 
much like me. I had some tremendous guidance from my superiors, and I wanted to try and be like them. And 
now, in a squad leader position, I have responsibility for people, something I never had before. And that's not 
as frightening as I thought it would be? CPL David Shaul, Ft. Riley, Kansas 


Join the people 
who've joined the Army. 


SCIENCE NEWSHSONT 


By ARTHUR FISHER 


Pick-up sticks in space 


What looks like the set for a sci-fi 
underwater ballet in the photo above is 
really a tank for mimicking the weight- 
lessness of space: the Neutral Buoy- 
ancy Simulator at NASA's Marshall 
Space Flight Center in Huntsville, Ala. 

The two space-suited figures are 
engineers Leon Weaver and Steve Hall. 
The other divers are floating by for 
safety and general assistance. The 
purpose of the exercise: to test 
methods now being developed for 
assembling large structures in space. 
Here, the engineers are manipulating 
metal beams of a type that may some- 
day be used as basic building blocks 
for space stations and power satel- 
lites—structures that many planners in 
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and out of NASA foresee as stretching 
miles long. 

The test took place as part of a 
Large Space Structures Conference at 
Marshall. In later tests, actual astro- 
nauts in space suits will attempt the 
assembly. 


Heading them off at the pass 


A new and dazzling anti-crime weapon 
has been engineered at General Elec- 
tric's Research and Development Cen- 
ter in Schenectady, N.Y. Three of its 
developers appear in the photo be- 
low—James Lewis, Dr. Axel F. Brisk- 
en, and Richard Frey, all based at 
GE's Radio-Optical Observatory (in the 
background). Together with Roy E. 
Anderson, they conducted a six-week 


cross-country test proving that two geo- 
stationary satellites could provide 
coast-to-coast communications cover- 
age to a specially equipped car like the 
one seen in the picture. And the 
system can pinpoint the car's location 
with an accuracy of 600 feet—even 
from thousands of miles away. 

This is welcome news for narcotics 
and immigration lawmen. Long and 
remote stretches of our nation's bor- 
ders act like sieves before the increas- 
ing flow of contraband drugs and ille- 
gal aliens. But with the new system, 
field agents could keep in constant 
touch with a base station thousands of 
miles away, and their location could 
be monitored closely even in trackless 
wilderness. 

The GE field tests, sponsored by the 
U.S. Drug Enforcement Administration 
and the U.S. Immigration and Naturali- 
zation Service, used two NASA experi- 
mental satcoms, one over the Amazon 
and one south of Hawaii, and a car 
with a standard two-way mobile radio 
and a special antenna. 


Artificial finger joint 


A highly flexible synthetic rubber 
originally compounded by Goodyear in 
1967 and intended for use in tires may 


eventually help thousands of people 
whose hands are crippled by arthritis. 
An artificial finger joint made from the 
tough, flexible material and titanium 
appears in the photo, grasped by the 
synthetic's developer, Goodyear chem- 
ist Dr. Joginder Lal. The prosthesis is 
being tested by its designers at Lord 
Corp. in Erie, Pa. A human finger flex- 
es some million times a year; the 
synthetic material has withstood 300 
million flexes without  failing—the 
equivalent of playing a slot machine 
24 hours a day for 288 years. 


Improved solar collector 

| thought | had seen just about every 

wrinkle possible in the design of flat- 

plate solar collectors . . . and then this 

picture (next page) came across my 

desk. Shown by its inventors, Raymond 
Continued 
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| FLAVOR: 


Raleigh Lights has extra 
Burley tobacco in its 
blend. Rich natural 
Kentucky Burley that 
puts ‘Fortified Flavor’ in 
front of the filter so you 
get more Satisfying 
tobacco flavor thru 

the filter. 

Taste how good low ‘tar’ 
smoking can be, only in 


Raleigh Lights. 


Good Time Taste 
comes to 


low tar smoking. 
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Warning: The Surgeon General Has Determined ae 
. Gift Coupons, too. ~~ 


That Cigarette Smoking Is Dangerous to Your Health. 


- | | For free Gift Cataloq. Call toll-free: (1-800) 626-5510. 
(Ky. residents call toll-free: (1-800) 752-6010.) 


9 mg. "tar", 0 .8 mg. nicotine av. per cigarette by FTC method. ©1978 B&W T Co. 


BUY THE 
TOOL 
AND THE 


MECHANIC 


IN ONE 
PACKAGE 


ck HAND C EANER 


— 


a 
Iu T 
* 
fe Qus m 


SUPER 


Eel PRIMILA 
ER. A Tn 


a 


LIQUID WRENCH NO. 1—The Super Penetrant 
that loosens rusted nuts. bolts. and parts 
in Seconds. 


LIQUID WRENCH ND. 2—The Miracle Worker 
stops squeaks, cleans and lubricates . . . pro- 
tects metal parts. Dries wet engines and 
protects against rust and corrosion 


LAN-LIN Hand Cleaner—Rub on rinse or 
wipe off Quickly removes grime. grease and 
paint 


MOTOR MEDIC NO. 1 —Added to oil MOTOR MEDIC 
NO. 1 increases compression and oil pressure! 
Reduces friction and wear by providing lasting 
oil film strength. 

TRANS-MEDIC—Before you have your trans- 
mission overhauled try Trans-Medic! It 
may save you over $150 in repairs. Eliminates 
slippage and downshifting 


WATER PUMP LUBRICANT —Specially tormulat 
ed to mix quickly and thoroughly with coolant 
Prevents formulation of rust and corrosion 
keeps cooling system clean and efficient 
SUPER üÜlL—Lubricates and protects metal 
parts against wear, tarnish, rust and corrosion 
For electric motors, generators, refrigerators, 
locks, hinges, casters, typewriters. bicycles, 
clocks, sewing machines. firearms, fishing 
lackle, etc 
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Science newsfront 
[Continued] 
L. Brin (left) and Thomas L. Pace of 


Sandia Laboratories, the collector is 
filled with aluminum lathe turnings 


that have been sprayed with flat black 


paint. Why? One problem in choosing 
the heat-absorbing surface in an air- 
type flat-plate collector is to find a 
low-cost material that will absorb plen- 
ty of solar energy and transfer heat 
efficiently to the air that is being circu- 
lated through the box. The aluminum 
turnings perform well because they 
have lots of surface area—and the 
material is quite cheap. The collector 
will heat air in both winter and 
summer to about 100° F above the 
outside air temperature. The design 
has been patented in the names of its 
inventors by the U.S. Department of 
Energy. 


Monster vacuum tube 


This 320-pound beauty is the world's 
most powerful vacuum-switch tube, 
capable of regulating 25 million watts. 
Twelve of the giant, water-cooled 
tubes, developed by RCA, will be 
installed in the new $239 million 
Princeton Tokamak, a fusion test reac- 
tor at Princeton University’s Plasma 
Physics Laboratory. The project, part 
of our effort to harness the incredible 
potential of controlled thermonuclear 
fusion, is being paid for by the U.S. 
Department of Energy. The Tokamak 
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design is now considered one of the 
leading contenders in the branch of 
fusion research that seeks to confine a 


hot plasma—where fusion will occur— ^ 


magnetically. 


Cookbook chemistry 


The scientific mind never rests. Three 
chemists writing in the December 15, 
1977, issue of Nature reveal that they 


have at last plumbed the secrets of .. 


that French culinary classic, béarnaise 
sauce. It consists of colloidal particles 
that are “micelles consisting of a 
mixture of phospholipids, fats, pro- 
teins, cholesterol, and various long- 
chain unsaturated fatty acids . . 
don't stop there, messieurs! A whole 
world of sauces lies before you: borde- 
laise, hollandaise, mayonnaise, pari- 
sienne, chasseur, bechamel... . 


Microwaves detoxify wastes 
This powerful microwave generator 
(the structures that resemble twisty 


noodles are wave guides) has been 
designed at Lockheed's Palo Alto 


Laboratories to zap hazardous organic 
wastes and render them harmless. The 
apparatus can process materials at a 


rate of 10 to 30 pounds per hour. 
Developed under contract with the U.S. 
Environmental Protection Agency in 
Cincinnati, Ohio, its design 
prompted by the need to detoxify such 
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persistent and highly dangerous or- 


ganic chemicals as PCB's and the 
pesticides Kepone and phenylmercuric 
acetate. The device is being evaluated 
for possible use in the field, so that 


hazardous wastes could be decom- ` 


posed on site with a portable microwave 
generator. 


Flash-flood warnings 


Does it surprise you to learn that the 
country's number one weather-related 
killer is the flash flood? Recently, 
some of our top weather experts urged 
a coordinated program at the federal, 
state, and local levels to deal with the 
floods, which now cause an average 
death toll of 200 persons and property 
damage of more than a billion dollars 
each year. According to a recent study 
by NOAA (National Oceanic and At- 
mospheric Administration) scientists, 
most flash floods strike at night, and 
the peak month is July. 


“3 inches off my waistline | “...over 8 inches from my 
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*. = WITH THE MOST ASTOUNDING Waist and Tammy Reducer OF ALL TIME! 


ASTRO-TRIMME 


GUARANTEED TO REDUCE YOUR WAIST AND 
P } ABDOMEN 4 TO 8 INCHES IN JUST 3 DAYS | 
OR YOUR MONEY BACK! 


E -=h Jim Chandler -"When first got | Laurie Jensen-"The Astro-Trimmer 
m a my Astro-Trimmer, | reduced | totally solved my figure problem in 
my waistline 5-1/4 inches, just 3 days. That's all the time it took 
from 39" to 33-3/4" in just 3 to reduce my waist over 3-1/2 inches 
brief sessions. Now, if | get too -from 28-1/8 to 24-1/2; my tummy 5 
busy to use it for a few weeks, inches-from 33-1/4 to 28-1/4. I loved 
it is great to know | can get out my the program, it was fun, it was easy, 
Astro-Trimmer, zap 3 inches off my I didn't have to diet- and the inches 
waistline in 10 minutes and look my | stayed off!" 
best and trimmest the very same day" 


HERE IS HOW IT WORKS: 
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Jim wrapsthe Astro-Belt com- Now Jim simply relaxes à few After his brief period of relaxa- 
pletely around his waistline, moments with his Astro-Belt in lion, Jim removes his Astro- 
before hooking the Astro- place. His Astra-Trimmer mowe- Belt. His waistline is already 
Bandstoaconvenient doorway ments have triggered the tighter and trimmer. Jim lost 
He is then ready to perform one Astro-Belt's incredible inch-re- 3 inches on his waistline the 
af the pleasant, marvelously ducing effect which goes on very first day—and over 5 full 
effective Astro-Trimmer move- working even as he relaxes, inches from his waistline in just 
ments—just about 10 minutes. 3 brief ten minute sessions. 


Startling discovery —thousands of users are finding the Astro-Trimmer to be the most 
sensationally effective and the most fun to use slenderizer of all time. It is a marvel of ease, 
comfort and efficiency — and a pure joy to use. The Astro-Trimmer's totally unique design 
consists of a double layered belt: a soft nonporous inner thermal liner which wraps com- 
pletely around your mid-section producing a marvelous feeling of warmth and support — 
and a sturdy outer belt that attaches you to the super duo-stretch Astro-Bands which you 
hook to any convenient doorway. These duo-stretch bands enhance your slightest move- 
ments and transmit their effect — greatly magnified —directly to the inner thermal liner of 
the belt to produce an absolutely unequaled inch-reducing effect. In fact, for sheer inch 
loss, the Astro-Trimmer is supreme. Try it for yourself —at our risk — just slip on the belt, 
hook it up, stretch and perform one of the easy-to-do movements in the instruction booklet 
and watch the inches roll off. Men and women from 17 to 70 are achieving sensational 
results from this ultimate inch-reducer. Results like these: 


Cheryl Long — “Unbelievable! Totally fantastic, yet it really happened — in just 3 days the 
Astro-Trimmer trimmed 3 inches from my waist and 6% inches from my tummy. I just love 


4 


my slim, new shape.” #7 AFTER A 
Jim Morgan—"With the Astro-Trimmer | actually reduced, firmed and tightened my waist- . 
AFTER line 5 inches—from 33% to 28%—in just 3 days—without dieting. Remarkable results from Laurie Jensen...her — 4^ | 
Jim Chandler a remarkable product” incredible results — ^ | 
..5" off waistline in Debbi Brandon — “This is truly instant reducing. What a thrill to see 3 inches disappear — iniust3 days. | 
just 3 days. from my waist and 4 inches from my tummy in just 3 short days!" * P E FO 
4 Á 
How many excess inches can | lose with the Astro-Trimmer? How many excess inches do you have? Look what Jim and d ao. Xo e 
Laurie did in just 3 days. Many users lose 2 or more inches from their waists and 2 or more inches from their abdomens E sd ca ge NO 
the very first day. Not everyone will do this. The degree of inch loss will vary with individual body response. However, Pd 4: se 9a 
this matchless body shaper melts excess inches off the waist, abdomen, hips and thighs with such amazing speed P d wee QU eov 
that if your waist and abdomen arent a total of 4 to 8 inches trimmer after ing your Astro-Trimmer for just 3 ^ h. o ee sÈ ce 


return your Astro-Trimmer and your money will be refunded. 


days and if you dont lose these inches wit ing and in only 5 to 10 minutes a day, you may simply P d o oie EC 
o" 
im 


No risk — no obligation - money back guarantee. So-called “waist trimmers" and reducers have 
been nationally advertised for as much as $19.95 and more. Yet the sensational new Astro- 
Trimmer which trims and slims excess Mengs far faster, far more effectively than anything 
we have ever seen — is being offered for only $9.95 with a complete money back guaran- 
tee. If you are not satisfied that the Astro-Trimmer is the fastest, the most effective Pd 
waist reducer you have ever used, it will not cost you a penny. So if you want mas 
a trimmer, more ideally proportioned body - right now — send for your P 
Astro-Trimmer today. d 


ORDER NOW FOR A SLIMMER, ipt 
TRIMMER WAISTLINE THIS WEEK! P d 
a 


PATENTED © Copyright Astro-Tammer 1974 
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DETROIT REPORT 


By JIM DUNNE 


1979 
CHRYSLER 
NEWPORT 


Who's new 


Last-minute name switches at Chrysler 
will result in some new brands for the 
1979 lineup. The two-door versions of 
the Horizon/Omni will have their own 
names: Mirada and Solo, to distin- 
guish them from the four-door sedans. 
Chrysler big cars will keep the New- 
port and New Yorker Brougham names, 
but the big Dodge will be called St. 
Regis instead of Royal Monaco. Com- 
parisons of basic dimensions show the 
extent of the changes in store for the 
big Chrysler lines: Wheelbase will be 
118.5 inches, vs. 123.9 in 1978; over- 
all length will be 222 inches, down 
from 231; width will be 76.8, vs 79.5. 


AMC-Renault link 


Renault should benefit most from the 
proposed agreement for joint opera- 
tions with AMC. The French automaker 
needs the 2200 outlets of the AMC 
U.S. dealer network. And, since Jeep 
has barely dented the overseas market, 
Renault wants in on that bonanza too. 
Also, Renault can easily step in and 
build its newer models at AMC's 
manufacturing plants in the U.S. and 
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mm, Camaro/Firebird and stick with 


Canada, saving all the hassles VW is 


going through to get its American 
Rabbit into production. For AMC, the 
rewards are not as promising. Jeep 
sales will grow as Renault's overseas 
connections bring in orders, but AMC 
cars will be harder to sell, since AMC 
does not have an attractive image in 
the European market, 


GM electric car 


An insider's estimate of GM's plans for 
the 1980's shows an electric vehicle 
set for introduction in late 1984. 
Though tentative right now, the pro- 
gram has been assigned to Chevrolet, 
and production designs are being 
drawn up. GM has two big reasons for 
its electric push: Petroleum fuel will 
run out eventually, so GM wants to get 
started on an alternate-power-source 
vehicle as soon as possible. Also, elec- 
tric-vehicle sales will help GM meet 
the 27.5-mpg 1985 fuel-economy stan- 
dard much more easily, because elec- 
trics will count in the fleet average, but 
will not use any petroleum fuel. The 
car may not make it, however, espe- 
cially if no improvements are made in 
batteries to increase energy density. 


GMs switch to front drive: 
Camaro and Firebird doomed? 


Its still a bit premature, but GM's 
massive swing to front-wheel drive in 
the 1980's could result in the dropping 
of the Firebird and Camaro. GM plans 
to switch all small cars except Cor- 
vette to front drive by 1981. Because 
Firebird and Camaro are built with 
some parts used on GM's compact 
sedans, they would have to be front 
drive too; it's too expensive to build 
them with a different drive train. The 
catch is that front drive is prone to 
"throttle steer” when driven hard. This 
tendency to change steering direction 
under hard acceleration or decelera- 
tion, though negligible in everyday 
driving and not affecting the numerous 
advantages of front drive, is not desir- 


' able in a sports or sporty-type car. So 


GM has tentative plans to drop the 
less- 
sporty front-drive Monzas and Sunbirds 
instead. 

Eventually, only the big sedans, 
Monte Carlo, Grand Prix, and Cor- 
vette, will have rear drive, though the 
Corvette will get a completely new 
chassis, body, and drive train in 1982. 
Look for the switch to occur on the 
Seville in 1981; on the intermediates, 
in 1984, Front drive will make these 
downsized models roomier (no drive- 
train intrusion in passenger compart- 
ment), and will contribute to better fuel 
economy because of the cars' smaller 
size and lighter weight. Driving and rid- 
ing comfort will improve, too, since front 
drive gives small cars the ride and feel 
of bigger, heavier vehicles. 


Setting a good example 


Honda's Accord is being paid the high- 
est compliment by Ford: Its using 
Accord as the test-bed vehicle for its 
1980 Pinto. That means Ford execu- 
tives think Accord is the best of the 
small, front-drive cars now available, 
anc may use many of its specifications 
for the all-new Pinto. Much the same 
reaction is found at Pontiac, where 
Accord is being compared with the 
Sunbird. Off the record, Pontiac engi- 
neers say the Honda has all the best of 
the match-up, and they, too, will use 
many of its designs on their future small- 
car models. 


AMC sporty car 


AMC will introduce a sporty, two-door 
fastback running mate for the Gremlin 
next fall. Reportedly to be called Jave- 
lin, the car will use Gremlin body 
panels, except for the roof and rear 
quarter, and could be the best-looking 
of any AMC model. The front end will 
have a rich appearance featuring dual 
rectangular headlights and heavy, hori- 
zontal bars in the grille. From the rear, 
it will look much like the Pinto hatch- 
back, dominated by a large backlight 
and taillights that stretch the width of 
the body. Engine offerings will be the 
same four, six, and V8 that are available 
on the Gremlin. 


People write to 


Have a question about motor oil? Lubricants? Engines? 


Transmission Talk. When the auto- 
matic transmission in my 1969 Lincoln 
was serviced, Dexron II automatic 
transmission fluid was put in instead of 
the Type F fluid that the car used in the 
past. I’ve been told that the two fluids 
are identical. Since the transmission 
seems to be in perfect shape, is it true 
that these fluids are, in fact, inter- 
changeable? 


C.M.G., Yakima, Washington 


Whoever told you that Dexron II is to- 
tally equivalent to Type F fluid is wrong. 
They do have similar flow characteris- 
tics and heat stability, but they have en- 
tirely different frictional properties. The 
Ford, Lincoln and Mercury automatics 
require a fast lock up with little slippage 
at start-up, so the Type F fluid has a 
high static coefficient of friction. GM 
and many other automatics require 
some slippage when the clutch plates 
engage, so Dexron II contains a friction 
modifier which reduces the static coef- 
ficient of friction. As slippage occurs in 
your Lincoln with Dexron I, clutch 
plates could wear and damage to the 
transmission may result. We suggest 
you have the transmission drained and 
refill it with Type F, the fluid recom- 
mended by Ford. 


Keeping Cool. I use my 1975 Chevrolet 
Suburban with a 454 engine to pull my 
travel trailer. When climbing hills, the 
engine oil temperature climbs quite 
rapidly into the 300 degree range. Can 
you advise me of the safe, as well as 
maximum operating temperatures of 
the engine oil? 

E.S.C., Hemet, California 
With regard to crankcase oil tempera- 


tures, oil will begin to oxidize at tem- 
peratures above 250°F. As temperature 


rises, this condition becomes progres- 
sively worse, and we would recommend 
that you not run the oil for any length of 
time at temperatures above 300°F. 
When crankcase temperatures do climb 
above 300°F., the engine should be 
stopped and the oil allowed to cool off 
to prevent severe oxidation. You may 
want to investigate the possibility of 
adding an oil cooler to your engine 
which would help prevent the oil from 
approaching these maximum heat 
ranges. 


Hip, Hip, Hooray! Thanks to Pennzoil, 
my 1962 Mercury with 202,000 miles 
on the engine is still running like a 
charm. Pennzoil has protected this car 
from the very beginning, and even in 
Minnesota with extreme temperatures, 
I've never had any major engine prob- 
lems. Keep up the good work! 
G.A.B., Owatonna, Minnesota 


Many thanks for your enthusiastic let- 
ter. We're always glad to hear from our 
satisfied customers, and we appreciate 
your taking the time to tell us of your 
experience. 


A Day At The Races. I have a 1969 
Ford LTD with a 429 engine which has 
100,000 miles on it. I use nothing but 
Pennzoil SAE 10W-30 in this car. A 
friend of mine recently bought a new 
LTD and is using Pennzoil Racing Oil 
in it, claiming it's better for the car than 
the 10W-30. Would you recommend 
racing oil for ordinary driving? 

H.B., Lowbanks, Ontario, Canada 


Pennzoil 10W-30 and Pennzoil Racing 
Oils contain the same level of de- 
tergency. The racing oil contains an 
added amount of anti-wear ingredients 
to protect the valve train under rapid 


Ask the Pennzoil experts... 


acceleration and high performance op- 


eration. In normal passenger car ser- 
rice racing conditions are usuallv not 
achieved, and therefore, racing oil, 
while an excellent lubricant, is not nec- 
essary. Either Straight Grade Z-7 or 
Pennzoil Multi-Vis Oil is acceptable. 


Propane Problem. I service a 1968 
Chevrolet Biscayne which has been 
adapted to run on propane. At about 
3,000 miles after an oil and filter 
change a very annoying "chirping" 
sound occurs. Án inspection of the 
rocker arms, pivot balls and push rods 
shows highly polished, smooth mating 
surfaces. The magnetic drain plug re- 
veals no metallic particles in the oil. 
The oil and oil filter are changed at 
10.000 mile intervals using Pennzoil 
20W-20. What do you think could be 
causing the noise at 3,000 miles? 


C.I. M., Golden, Colorado 


For this propane engine, oil drain 
intervals of 10,000 miles seems reason- 
able, but for the area where this car is 
driven, we'd suggest a change from Z-7 
SAE 20W-20 to Pennzoil Multi-Vis 
I0W-40. Even though vou have found 
no wear metals in the oil, the JOW-40 
will cushion parts better, and may elim- 
inate the noise you experience at 3,000 
miles. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Paper puzzle 


Since | bought the paper I'm typing this 
on in Copenhagen last year, it's no 
wonder its size is slightly different 
from our standard American 8'/5 by 11 
inches, It's a little narrower and a bit 
longer: 8.276,539,520,216 inches by 
11.70,479,443,899 inches. 

Of course there's no way paper 
could be cut that precisely or that | 
could measure it to all those decimals. 
Those digits come out of my calcula- 
tor, and they indicate what size my 
paper should be as part of the Interna- 
tional—or '"A'—series used in Europe. 

These paper sizes have been clever- 
ly worked out so that each can be cut, 
without waste, from the same standard 
sheet, and all have the same propor- 
tions. They run from AO (the whole 
sheet) through the typing size I'm 
using (A4) down to A7, called ticket. 

Knowing this much, can you manipu- 
late your calculator to discover the 
details of the system? You've suc- 
ceeded if you can describe the dimen- 
sions of the basic sheet and all the 
smaller ones without mentioning ac- 
tual length or width. 


Back to those roots 


Many readers have written to point out 
various ways to find a square root with 
a calculator that doesnt have a 
special key for the purpose. Most are 
variations on the process described for 
square and other roots in the May 
"Calcu-letter": Divide the number by a 
reasonable guess as to its root, add 
that quotient to the guess, divide by 2, 
then repeat with this as the new guess, 
and so on. 

As several readers point out, if you 
want a fourth root, you merely take the 
square root of the square root, running 
through that approximating process 
twice. If you have a square-root key, 
just use it twice. That's the speedy 
way, even if your calculator has a key 
(xY) for all roots and powers. 

In this connection, P. H. Vivian 
writes to suggest that not all readers 
may know that this useful key does 
give roots as well as powers, square 
root being .5 power. What you are 
using in this case is the reciprocal, of 
course, which you find by using the 
1/x key that is on so many of the 
small calculators now or by dividing 1 
by the number. (Or by dividing the 
number by itself twice.) Thus fourth 
root is .25 power. 

Hint: It's not pure chance that | 
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happen to mention this right after 


posing the European paper problem. 


Those permutations 


In the May "'Calcu-letter" you were 
asked to consider all the ways a set of 
10 books—and then 15 books—could be 
arranged and rearranged on a shelf. 
Question was how many 24-hour days 
each rearranging job would take, 
allowing a minute to make each 
change and inspect the result. 

If you took the hint that such a prob- 
lem is most easily tackled by begin- 
ning with a small number, you will 
have found that one book can be 
arranged one way, two books two 
ways, three books six ways, four books 
24 ways, five books 120 ways. And 
that each time the result is the product 
of the previous number of ways and the 
new number of books. 

So the number of ways 10 books can 
be shuffled is finally arrived at when 
you multiply 10 by the number of ways 
nine books could be arranged. You 
may recall that this number is written 
10! and is called factorial 10. 

Any pocket calculator will knock off 
the nine or 10 multiplications for 10! in 
a few seconds, producing 3,628,800. 
Dividing that successively by the num- 
ber of minutes in an hour, hours in a 
day, and days in a year will produce 
what seems to me a rather surprising 
conclusion: It would take you nearly 
seven years, laboring night and day, to 
test the ways a mere 10 books can be 
arranged on a shelf. 

With 15 books the problem becomes 
permutations of 15 items taken 15 at a 
time, or 15! This larger number pro- 
duces a new problem. It's too long for 
most pocket calculators. 

It happens there's a good all-round 
trick to combat this. Merely throw in a 
division by some handy number like 
1,000,000 just before you would ex- 
ceed the display. Then restore those dec- 
imals when you note the result, 

A variation on this maneuver is 
handy with this particular kind of prob- 
lem. Make those divisions by 60, 24, 
and 365 after finding 10!, just as 
before, then finish to 15! 

Does it surprise you as much as it 
did me to discover that with 15 vol- 
umes you'd have your work cut out 
for you for nearly 25,000 centuries? 

Now, what of the Grover C. Joneses, 
of Peterson, W. Va., who bore 15 sons 
in a row? We asked in the May issue 
whether mere chance could conceivably 
(pardon) produce this amazing run. 


torials. 


Let's see. With one child there are 
two possibilities, boy or girl. With two 
children the run could take four varia- 
tions: B,B or G,G or B,G or G,B. A 
similar tabulation for three children 
shows eight possibilities, and for four, 
16. It seems we can find the number of 
possible arrangements—permutations— 
by multiplying together as many 2's as 
there are children. With 15 children that 
means 2" possible arrangements, of 
which just two will consist entirely of 
one sex. Dividing the fifteenth power of 
2 by 2 tells us that, on the average, for 
every 16,384 families of this size one 
will be all boys or all girls. 

So it turns out that a family like the 
Joneses, although unusual when 
viewed in the short run, is quite to be 
expected in the long run. 


Few calculators have factorial keys, 
presumably because the calculation 
isn't terribly tedious. The more elabo- 
rate calculators, the kind that can be 
programmed, can readily produce fac- 
In fact, the Texas Instruments 
58 and 59 models come with a tiny 
plug-in device (shown above) that 
contains a couple dozen ready-made 
programs, just one of which gives you 
permutations and combinations as well 
as plain factorials. The "solid-state 
software library" in the photograph is 
one of six available so far. 


Getting out the hidden digits 


Though not actually large, the numbers 
given for paper dimensions in this 
month's puzzle are certainly long—as 
many as 13 digits, as you may have 
noticed and wondered about. | pried 
these biggies out of a mere 10-digit 
calculator by a method suggested by 
Louis H. Eisen, of Oceanside, Calif., 
for any calculator that, like his TI-30, 
increases the accuracy of its result by 
working with more digits than it 
displays. 

For example, he says, enter pi and 
then multiply by 100. Display is 
314.15927. Subtract 314. Display be- 
comes 0.15926536. So now you know 
pi to 3.1415926536, That last digit is 
rounded off, just as the 7 was in the 
first value displayed. BD 


PS calculator columnist Darrell Huff 
(P.O, Box AS, Carmel, Calif. 93921) 
is the author of How to Lie with Sta- 
tistics, How to Take a Chance, and 
other works. He welcomes comments, 
solutions, and suggestions. 


GET 6-PASSENGER ROOM IN TRADITIONAL 
FULL-SIZE OR SPORTY MID-SIZE FORD LTDs. 


. Check our the full-size LTD. 

You may never see the likes of it again. 
With options, itis rated totow upto — 
/7OOO poungs.too. ye nis 


—— 


You dont have to give up flair 
to ger room to spare: Look into rhe 

sportier Ford LTD II.5ix-passenger 
room ar a trimmer price. 


LLAMAR 


Not just another pretty space! Ford LTD Il 


Ford LID Country Squire: No other wagon 
gives you more cargo space. And with facing rear 
sears, it can carry eight adults. 
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The Coleman Stove: 
“Home cooking...with the taste 
of the great outdoors. 


Nothing cooks like a Cole- A Coleman stove folds up | You'll find one for every size 
man stove—except your | like a suitcase for storage or | family: two-burner deluxe and 
kitchen range. traveling. And | economy models, a three- 

It's ready to start whenever | it's built to burner model, even a one- 
you are, even when your fire- | keep traveling burner for traveling light. 


wood is wet with dew. /. V. | for years. The You can't beat a campfire 1 


Thanks to pump exclusive for sitting around and singing. 
power, you get Band-A-Blu* But for serious cooking, go 
constant, steady wafer-type with a.Coleman stove. Great 4^ 
heat — on high or burners wont meals — and the price is right. ue 
low, in any weather. rust out, 


Remember: Coleman equipment» 
can come in handy in storms, % 
blizzards and power losses too. 


And its adjustable heat... burn strong 
high to boil coffee or crisp | and steady in 
vour bacon...lower to cook windandrain. U- 
. your eggs... lower still to With some of our optional 

simmer your special accessories (high stand, chel 

camp stew. trays, griddle, even an oven). 
your Coleman stove is more 
convenient than ever. 
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LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Video-disc recorder 


When will you be seeing pictures 
on your home TV from a video-disc 
system? The latest predictions are the 
fall of ‘79. But skeptics (usually 
makers of video-tape equipment) are 
already pointing out the discs draw- 
back: It's for playback only. Although 
| don't see that as much of a problem, 
there is an answer: a new video-disc 
player with record capability. David 
scott, PS European Editor, picks up the 
story in Darmstadt, West Germany: 

“A new laser-beam video-disc unit 
has been developed here by Robert 
Bosch GmbH. It is both a player and 
disc recorder. 

"The recording mechanism is below 
the disc. During record, a radially 
tracking laser gun melts a spiral 
sequence of microscopic holes in an 
ultra-thin metal film that is vapor- 
deposited on the 12.6-inch-diameter 
Plexiglas disc. Recording is done in 
real time and requires no additional 
processing. 

"For playback, a swinging optical 
pickup is linked to the underside mech- 
anism and moves across the record 
much like a tone arm on a standard 
audio record player. A photo diode 
mounted in the arm senses the fluctua- 
tions in light passing through the 
transparent disc from a laser under- 


neath. Each of the 30,000 color 
pictures recorded has its own individ- 
ual address, and any part of a disc can 
be selected with coarse or fine search 
modes, There is also a freeze facility 
for still viewing. 

"The disc spins at 1500 rpm, 
protected from dust by a jet of filtered 
air. Playing time is just 20 minutes, 
but the five-MHz video bandwidth means 
exceptional picture resolution. The au- 
dio, recorded using PCM (pulse code 
modulation), is also quite good: 40 Hz 
to 15 kHz. 

“Although it has the advantages of 
a disc system—no physical contact 
with the record (so no wear), fast 
random access to a particular picture, 
and extended frequency response—its 
higher potential cost (not yet known) 
and low, 20-minute playing time make 
it less of a threat to the video-tape 
machine market. And, unfortunately, it 
is not compatible with the future 
MCA/Philips design to come.” 


Station identification 


The Philips Research Lab in Holland 
has devised a new experimental chan- 
nel-identification system for radios. As 
you tune down the band, the visual 
readout displays the station (Hilver- 
sum 4), its transmitter location (Lo- 

Continued 
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High Stand lets you cook - 
without bending over. Folds for - 
storage. Get some extras for 
coolers and camp chests too. 
Camp Oven fits on .. | 
stove, folds flat for | 
storage. Fills the 
Great Outdoors 
with the smell of | 
fresh baking : : A4 
Griddle is is Teflon II* coated, - 
aluminum —for no- 
stick clean-ups. 
Big 9-5/8" x 
18-1/4" size. - 
—— Chef doa 
provide counter space © 
for utensils, seasonings, etc.Can | 
be stored inside stove. | | 
Coleman Fuel. r- 
Costs up to five 
times less to use 
than propane. 
Specially processed, 
so it burns clean, i 
and prevents clogging. 


Teflon II is à registered trademark of DuPont 


Coleman, 


The Coleman Company, Inc 
Wichita, Kansas 


Look and listen 


[Continued ] 


pik), and even the type of program 
being broadcast (CM means classical 
music). Working with the Dutch Broad- 
casting Corp., the participating radio 
stations transmit a digital code along 


with the standard audio, which is 
detected and decoded in the |.D. box. 
For actual commercial use, the de- 
coder would be built into the radio and 
all stations would have to send their 
own coded signals. 


High-fidelity TV 


While TV picture quality has improved 
significantly over the years, the audio 
has remained the same since the days 
of "Uncle Milty." Now, finally, things 
are beginning to happen. Since last 
January, AT&T (whose lines carry the 
audio signals from TV studios to trans- 
mitting towers), has switched over to 
lines capable of supporting hi-fi 
sounds—up to 15,000 Hz. But what 
you need to reproduce it at home is a 
good-quality receiver as well. And 
thats the idea of Pioneer's new TVX 
shown below. 

It's designed to work with your 
existing hi-fi system—plugs into the 
amplifier as a conventional FM tuner 
would. The pushbutton controls select 
any of the two to 13 VHF TV channels; 
a detent rotary selector tunes in UHF. 
The result is realistic opera, musicals, 
gunshots, and horse whinnying—what- 
ever your TV taste. Response is 50 Hz 
to 10 kHz, with distortion below 0.1 
percent, Price: $250. 

And, while on the subject of TV 
sound, a recent study by William 
Hassinger for the FCC has concluded 
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something we've all suspected for 
some time—35 percent of all commer- 
cials are louder than normal program- 
ming. Perhaps a compression circuit 
would be a nice addition to future 
Pioneer TVX boxes. 


Home video 


Are super 8 home movies destined 
for extinction? Toshiba has just an- 
nounced a new color camera for use 
with the most popular home video- 
cassette recorders (available only in 
Japan at present, however). The $985 
price means a significant reduction over 
the past $2000 units, and could be just 
the beginning of a trend to low-cost 
cassette systems for home movies. 
Sony, for instance, plans to unveil a 
new compact home system in the very 
near future. 

But what will you do with the old 
8mm or super 8 films you've clung to 
for years? Turn them in at the nearest 
Fotomat dealer. In about a week, he'll 
return a video-cassette version of the 
film. That's the plan, which, by the 
time you read this, should be in full 
swing. 


Home computers 


€ |f you still don't believe the home 
computer age is coming on strong, tell 
it to ITT, The largest company to enter 
the field to date—and probably the 
largest for a long while—has signed 
an agreement with Apple Computers of 
California for the overseas sales of the 
Apple Il system. 

e Heath has announced a new 
extended BASIC for its H8 computer 
available on cassette ($20) or paper- 
tape ($10). It requires 12K of RAM 
minimum to run. And a new games 
package that includes everything from 
Biorhythm to Space War is available 
($10) to let you try out your new BASIC 
program. 


A PS P.S. 


If you're still not sure of the new 
changes concerning personal  tele- 
phones, a new 52-page booklet is 
available for $3. “How to Buy, Install, 
and Maintain Your Own Telephone 
Equipment” is available from Almar 


Press, 4105 Marietta Dr., Binghamton, 
N.Y. 13903. Gs) 


Learn Solar 
Technology 
with NRI's 
home study course in 


Air Conditioning, 
Refrigeration 


Learn a New Career at Home 
in Your Spare Time 
Get into the well-paid field of air condi- 
tioning, refrigeration, and heating with practi- 
cal at-home training from NRI. Developed 
with technical assistance from the York Divi- 
sion of the Borg-Warner Corporation, your NRI 
program includes the latest advances to prepare 
you to service home and commercial air con- 
ditioners, refrigeration units, and heating sys- 
tems...even heat pumps and solar heating. 


Includes Professional 
Vacuum Pump 
and Specialist's Tools 


In addition to NRI's “bite-size” lessons 
for faster, easier learning, you get practical, 
hands-on experience. Training kits include 
circuit demonstrator, control simulator, joint- 
making demonstrator, leak detector, system 
analyzer and more. Plus a Lammert vacuum 
pump for system purging. 


Optional Resident Training 
at Famous York Institute 
Graduates of the Master Course may 
take advanced training at the York Institute 
Resident School at no extra charge. Working 
with expert instructors on a wide range of 
equipment, you'll receive practical experience 
equal to months of on-the-job work. 


RUSH FOR FREE 
CATALOG 


Just check the postage-paid 
card. No salesman will call. 


If you think you can’t learn 


TV and audio servicing at home, I say, 


“BALONEY!” 


Maybe you don't believe that we 
can actually teach you to service 
TV and audio equipment by mail. 
Yet here at NRI, we're doing it 
every day. Helping people to 
bigger and brighter futures. Let 
me tell you why the NRI way 
works so well...and challenge 
you to put us to the test. 

One of the secrets of the success of this 
school is the fact that its founder, J.E. Smith, 
was a teacher. So, when he originated his 
first course in radio over 60, years ago, it 
was carefully designed with training in mind. 
And that principle has guided us ever since. 
In every technical course we offer. Today, 
every aspect of our courses in TV and audio 
servicing are student-oriented to make learning 
as fast and as easy as possible. 


Exclusive Training Methods 

Right off, that means that you get far more 
than book learning. NRI gives you practical, 
hands-on experience as you progress. In our Mas- 
ter Course in TV and audio servicing, you actually 
construct a 25-inch diagonal solid state color TV. 
You start right with the basic parts and as you 
build it, you introduce and correct typical servic- 
ing problems, ending up with a complete unit, 
ready to use. That way, you get the actual bench 
time and intimate knowledge you need to handle 
real servicing problems. And before that, you even 
assemble some of your own electronic test instru- 
ments so you not only know how to use them, but 
how they work. That kind of training sticks with 
you... gives you extra confidence. 

And Mr. Smith taught us something else, 
too. Not to go too fast. So, our courses have what 
we call “bite-size”. lessons. That's another way of 
saying that they're easy to digest. Big enough to 
cover a specific subject thoroughly, but not so 
much that it'll overwhelm you. Written clearly, 
without a lot of gobbledygook. And we keep in 
mind that you're learning at home, so you take 
our lessons at your own pace. That way, you can 
learn in your spare time without interfering with 
your present job or eating up too much of your 
family life. Of course, if you want to move ahead 
faster, we're behind you all the way. The point is, 
it's your choice. 


Professional Instructor/Engineers 
One of the ways we back you up is with a 
fully-qualified staff of professional instructor/en- 
gineers. They're there to help you when you have a 
problem with any aspect of your studies. . . lessons, 
theory, bench training. And because most of them 
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John E Thompson, NRI President 


actually helped plan your lessons and designed 
your equipment, you'll get answers right from the 
horse's mouth, answers that are clear and to the 
point. 

I might add that these are not a bunch of 
ivory-tower professor types. In between checking 
your lessons and giving you personal help, they're 
busy keeping up with the state of the art, designing 
new equipment and revising lessons to get you 
ready to handle even the latest equipment. As a 
case in point, take the audio equipment we added 
to our course recently. Not just stereo, but four- 
channel, Maybe a little exotic, but when a servic- 
ing problem like this hits your bench, you're ready 
for it. It's the kind of thinking and planning ahead 
our founder would have liked. 


I Dare You To Do It 

Now you might think I'm bragging a little 
too much on how good NRI is, and maybe I am. 
l'm mighty proud of our accomplishments. But 
the proof of the pudding is in the eating... how 
our training works in preparing people for actual 
jobs. So I'm inviting you to ask the only people 
who can give you a totally objective answer, profes- 
sional TV and audio technicians. And here's my 
bet. Just look in your yellow pages for a couple of 
TV repair shops, ask to speak with anyone who 
actually does the repair work, and ask him what he 
thinks of NRI. I'll bet he says, “Do it!” 

I'm not really sticking my neck out, because 
I know something you may not. Almost half the TV 
servicemen working out there have taken home- 
study courses. And among them, it's NRI more 
than three to one! Ask the pros on the firing line 
and three to one they'll recommend NRI to you as 
their first choice. I'll be happy to send you a copy 
of the national survey that proves it. 

Why do the pros like us? Because NRI works. 
You take it at home so you don't have to go to 
classes. You take it in your spare time, so you can 
hold down your job while you get ready for your 
step forward. And you take it easy, because our 


bite-size lessons make it easier, let you set 
your own pace. 


Equipment Designed 
for Learning 
And to top it off, NRI's equipment is 
exclusive. We design most of our own, so 
it’s not somebody else's hobby kit or a 
stripped-down and mostly assembled com- 
mercial unit. It's designed so you really 
learn as you build, designed to give you 
lots of honest bench time, designed to give 
you the satisfaction of finishing up with 

a fully operable, top-quality unit that's 

comparable to any commercial set on the 

market. But you built it...you learned 
something on it! That's JE. Smith's 
philosophy again. 

[t all boils down to the fact that we've aimed 
our training at a very practical goal... giving you 
the skills you need to move ahead in a rewarding 
career. Or even to have your own full- or part-time 
business. 


Send for Free Catalog, 
No Salesman Will Call 


There's lots more to tell about NRI training 
in TV and audio servicing and other courses, but 
not much space left to do it. So I'm inviting you to 
send for our free catalog of electronics courses. It 
contains a complete description. of every course, 
including each lesson, training kits, and experi- 
ments. Full color photos show you exactly what 
your course will include in the way of test instru- 
ments, electronic components, and major kits like 
the 4-channel audio center and color TV. 

No salesman will call on you, either. We 
don’t work that way, never have. Our catalog 
shows you what we have to offer you, what we 
can do for you. Look it over, then think about it 
and make your own decision without outside 
pressure. J.E. Smith always felt that his best stu- 
dents were the self-motivated ones. 

| can only add this. With over 60 successful 
years and more than a million students behind us, 
we must be doing something right. Just ask any- 
body we've helped along the way. So get started on 
your future. Send the postage-paid card and check 
the course that interests vou. If it has already been 
removed, write me and I'll personally see that your 
catalog gets rushed to you. And thanks for listen- 
ing to me. 

lg John E Thompson, President 
E NRI Schools 
r" McGraw-Hill Center for 
e l a Continuing Education 
4 3939 Wisconsin Avenue 
ii m fl | f Washington, D.C. 20016 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Diesel mini-motor home 


Wish you could get up to 2212 mpg in 
a mini-motor home? You can with this 


British Caravans International mini 
that has a 2.4-liter, 58-hp diesel 
engine. Unfortunately, the rig is not 
available in the U.S.—it's built on a 


one-ton Ford of England Transit truck. 
It's fully self-contained and sleeps four 
persons—two in the overhead bunk, 
and the others in a dinette that 
converts into a double bed. 

U.S. manufacturers have no compa- 
rable chassis to build on. The reason? 
Uncertainty about NO, emission stan- 
dards due for stricter enforcement in 
the next few years. Existing diesels 
can't meet those standards. Why, then. 
are we getting a proliferation of diesel- 
powered cars? Because they were 
planned before strict emission stan- 
dards were known, one RV chassis- 
maker told me. Despite this, | still 
think you'll see diesel-powered mini- 
motor homes available here in the not- 
too-distant future. 


RV tires 


The Laredo R70 (right) is one of a new 
line of 14 RV tires Uniroyal recently 
introduced. It's the first complete line 
of RV tires, Uniroyal claims. They're 
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designed for driving on all types of 
terrain, and there are tires for four- 
wheel-drives, vans, motor homes, and 
travel trailers. 

Why did Uniroyal decide to market 
such an impressive line-up of RV tires? 
RV's, vans, pickups, and 4WD's “are 
the fastest growing segment of the 
automotive industry," says W. Herbert 
Schmalz, president of Uniroyal Tire Co. 
Schmalz says replacement-tire sales 
for RV's are growing at a rate of 13 
percent a year. Some 15 million replace- 


ments will be needed within two years. 

The Laredos come in both bias-ply 
and steel-belted radial types. There's 
also a large variety of lug- and rib- 
tread types—and both standards and 
wide-base aspect ratios. 

What type is best? Bias-ply tires 
have the major part of RV sales today, 
says Robert M. Shimmel, Uniroyal's 
manager of truck and RV tire engineer- 
ing, "but radials will be the wave of 
the future in RV tires." They give 
better tread wear, handling, wet trac- 
tion, and riding quality, Shimmel says. 
Tests at the company's Laredo, Tex., 
proving grounds showed that radials 
have a 150 percent longer tread wear 
and more responsive handling in turns 
than bias tires. 

Radials also offer higher mpg perfor- 
mance, Shimmel says, especially in 
highway driving. And their greater 
strength makes them “more desirable 
for hauling loads than bias tires.” 


Trailer-towing capacities 


If you're planning to buy a new towing 
vehicle to haul trailers heavier than 
6000 pounds, better shop for a van or 
a pickup. You won't be able to buy a 
‘79 car that can tow trailers heavier 
than 6000 pounds. Ford's '78 big cars 
will be the last that are rated for 
towing trailers with — 7000-pound 
GVW's, Ford will not offer its 460-cu.- 
in. engine in '79 models. The biggest 
available will be a 400-cu.-in. engine 
that is rated for towing trailers with 
6000-pound GVW. Best bet for owners 
of big trailers is the van, since some 


vans can haul up to 10,000-pound 
GVW trailers. Until the government 
invokes stricter mpg standards on 


vans, they will undoubtedly enjoy new 
popularity for this purpose. 


Camping sites 


Over one million campsites are now 
available in the U.S., according to 
Woodall's Campground Directory. This 
includes both private and government- 
owned-campgrounds. Woodall's says 
that this means there’s one campsite 
for every two hotel or motel rooms in 
the country. 

The state with the most campsites is 
California, with 80,000. Florida is a 
close second with 73,000 sites. 

| don't know if all these statistics 
will do you any good, however, when 
you find campgrounds near your home 
sold out on weekends this summer. 


Things to write for 


"Travel and Camper Trailer Safety" is 
a new booklet you can get free from 
the General Services Division/Distribu- 
tion, National Highway Traffic Safety 
Administration, 400 Seventh St., SW, 
Washington, D.C. 20590. 

A free guide to outdoor clothing and 
footwear is offered by Royal Red Ball, 
8530 Page Ave., St. Louis, Mo. 63114. 

"The First-Timers' Guide to RV's'' is 
yours for 25 cents from Starcraft Co., 


2703 College Ave., Goshen, Ind. 
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Calvert Extra mixes up into 


deliciously smooth Whiskey Sours, M. 
Highballs and Manhattans. PS 


Li 


This blend of aged whiskies neither | AN 
overpowers the mixer nor gets | gs s 
lost in the drink. Soft Whiskey | Ba VU 

does what any whiskey does, only softer. NE ISKEY 


li = “hi 
3 "LIO Gr CAINI i 
RLE kY - oe) pes 


Aiou A BLEND 


TAMERICAN WHISKEY 


Turbo-diesel 
Mercedes 3OOSD 


EXHAUST INLET 


WASTE-GATE BOOST CONTROL 


MONTEREY, CALIF. economy in one vehicle. Its new cy and economy of a diesel engine. 
The Mercedes 300 SD has what  five-cylinder, turbocharged diesel Mercedes is the first car manu- 
appears to be a perfect way to get engine combines the extra punch of facturer to get a turbo-diesel into 
big-car power and small-car fuel turbo boosting with the high efficien- production, but other makers are 


If you use a truck to bring home the daily bread, you Fortunately. your Firestone man knows just what it takes 


better have tires that'll work just as hard as you do. to put you right. At the right price, too. Prices begin as low as 
That's our job at Firestone. $21.20. Popular 6.70-15 size Blackwall. Tube-type. Plus 
Tires for pickups, vans and whatever... that fit any truck $2.13 Federal Excise Tax, exchange. 

you work and any way you work it. And you can charge them on Master Charge, 
Naturally, choosing the right tire for your truck takes a BankAmericard or Firestone's Revolving Charge. 

man who knows his stuff. After this kind of build-up, who would buy anything else? 
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bteeltex Radial 


expected to follow the German lux- 
ury-car-builder's lead. 

I tested the new 300 SD here, 
driving along the twisting Pacific 
Coast Highway 101. The engine 
(facing page, top) is the 183-cu-in. 
five-cylinder in-line Mercedes in- 
troduced two years ago in the 300 
D—with a few changes to help 
withstand the higher temperatures 
of the turbocharger and pressure 
increases inside the combustion 
chamber. 

The addition of a Garrett Aire- 
search turbo (cutaway, facing page) 
raises horsepower output to 110 
at 4200 rpm, compared with the 77 
hp at 4000 rpm of the nonturbo- 
charged engine. Torque output is 
also increased—to 168 lbs./ft. at 
2400 rpm compared with 115 at 
2400 in the bare engine. 

Acceleration is similar to that of 
a gasoline V8-powered car—zero-60 
mph in less than 15 seconds. Fuel 
economy averages 26 mpg, slightly 
better than the 300 D. 

The turbo boost takes place at a 
low engine speed—about 1500 
rpm—and full boost is reached at 
2000 rpm or lower. That means 
that the engine uses the turbo 
power at most driving speeds, not 
just at high speeds. 


Town & Country 
Steeltex Radial 


Trans/ Sport E 


| Transport 900 Town & Country 


The boost comes on gradually. 
But the surge of power increases as 
engine speed picks up, and the 
difference between high- and low- 
speed output is noticeable. The 
turbocharger is not noisy, though. 
The engine sounds exactly like the 
standard Mercedes diesel—highly 
muted. 

A waste-gate control built into 
the turbocharger acts as a relief 
valve and bypasses the turbine when 
pressures in the system exceed the 
designed 1ll-psi boost. The waste 
gate works automatically, using a 
fail-safe design that cuts engine 
power so that the car will continue 
to run at reduced speeds. The tur- 
bocharger reaches full boost in three 
seconds when accelerating from a 
standing start. During normal high- 
way speeds, the turbine shaft turns 
at 60,000 to 65,000 rpm. 

Major changes were made in the 
engine-lubrication system to boost 
capacity and to enlarge the filter 
system. A dual filter is used. It 
incorporates both a bypass and 
full-flow filter to do the most effi- 
cient job of cleaning the engine and 
the turbo-lubrication supply. A 
larger oil cooler is used to offset 
the higher temperatures of the tur- 


bine shaft. Total oil capacity is 
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increased one quart to nine quarts 
total, but the oil-change interval 
has been extended to 4000 miles. 
Because of the changes, the engine 
can run on API SE-CC grade oil. 

Special cooling passages inside 
the head of the pistons prevent 
heat damage. Larger wrist pins and 
thicker valve heads are also used. 
Minor details in the fuel delivery 
and control system were revised to 
take advantage of the turbo's high- 
delivery performance. Nozzles in 
the fuel injectors, for example, 
were altered to present a different 
spray and to add one more fuel 
outlet. The ends of the injectors 
themselves are rounded off to cut 
down on diesel rap during cold 
starts. 

For the most part, diesel engines 
cost a hefty premium over gasoline 
counterparts, and in the long run 
do not offer a cost saving, even 
though fuel costs can be cut in half. 
But when you pay $23,800 for a car, 
fuel costs may be of minor impor- 
tance. 

The 300 SD is available in one 
body style, a four-door sedan that's 
built on the same 112.8-in. wheel- 
base as the 280 SE model. The 300 
SD has new aluminum hood- and 
trunk-lid panels.—Jim Dunne 


Nil Terrain T/C 


All Terrain 
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PS car test & driving report 


erformance 


cars 


Two top competitors vs. 


The classic US. sports car 


By JIM DUNNE and ED JACOBS 


Corvette is the only sports car 
made in the U.S. But it's no longer 
in a class by itself. Now it has 
strong competition from a couple of 
dressed-up sporty models—Chevro- 


ain... M ONE 


Corvette still leads the performance-car - 


“field, but is seriously challenged by the 
Z28 Camaro (left). Mustang Il King Cobra 


- (right rear) is also making inroads. - 


let Camaro Z28 and Ford Mustang 
II King Cobra. These three hot 
performers, along with the Pontiac 
TransAm, are the most popular 
sporty cars in the country. (But 
the TransAm [PS, June, ’77] out- 
sells all three combined. ) 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; 
very poor, O. 
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Corvette Co 
Fuel economy 1 
Acceleration 5 
Braking 4 
Handling 5 
Maneuverability 5 
Ride comfort 0 
0 
1 
4 
1 


Z28 


Quietness 
Roominess 
Visibility 
Entry/exit ease 
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Corvette, in its silver anniver- 
sary year, enjoys more popularity 
and prestige than ever. Young 
buyers consider it the ultimate 
cruising machine. The reasons? Its 
independent rear suspension, good 

Continued 
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"78 FORD COURIER 
A tough way to go truckin... 


The '78 Courier is coming on strong with the best 
gas mileage ratings of the four top-selling 
compacts! The biggest engine option in its class! 
And hot options, like a 7-foot bed! 

1. Great gas mileage. 38/29 MPG. That's the 
best gas mileage ratings of the four top-selling 
compacts! With standard 1.8 litre engine and 
manual transmission, the EPA estimates 38 mpg 
highway, 29 city. (Slightly lower in California.) Your 
mileage may vary due to how and where you drive, 
truck's condition, and optional equipment. 
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2. Biggest engine in its class. Courier's 
optional 2.3 litre engine is the largest engine 
available in any compact pickup. 

3. Super interiors. For 78, Courier's XLT 
option offers a stylish exterior plus an out- 
standing level of interior comfort for a compact 
truck. 

And in 78, Ford continues to offer the popular 
Free Wheeling Courier option. A tough machine 
that gives you everything from Accent Tape 
Stripes to Cast Styled Aluminum Wheels. 
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handling, true muscle-car accelera- 
tion, and classic design. 

Now, however, the performance 
gap between Corvette and its non- 
thoroughbred competitors is no 
longer wide. The Z28 Camaro is 
superior to many sports cars and, 
in many respects, equal to the 
Corvette. It’s a shade slower in 
acceleration than the more power- 
ful Corvette, though both use 350- 
cu.-in., four-barrel-carb engines. In 
handling, it’s a toss-up as to which 
can zip through our test courses 
faster. 

The Mustang II King Cobra, 
however, is simply outclassed. 
Ford’s market-oriented product 
planners believe a V8 and flashy 
styling can transform the relatively 
dainty Mustang into a legitimate 
Camaro-killer. They’re wrong on 
several counts, especially in perfor- 
mance. But the King Cobra’s sub- 
compact origins help in fuel econ- 
omy, ride comfort, and roominess. 
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Corvette 


The star of the group is the thor- 
oughbred Corvette. With a four- 
speed manual transmission and the 
optional, high-performance L82 en- 
gine (neither of which is available 
in California), it is surprisingly 
easy to drive—despite a relatively 
stiff clutch and the laid-back driv- 
ing position that enthusiasts and 
racers like. 

Acceleration isn’t as hairy as in 
the past, due to the emission con- 
trols and a noisy, balky shift 
linkage that has haunted the car 
for years—unacceptable on any car, 
at any price. Zero to 60 mph is in 
the lower nine-second range, a 
shade quicker than the Pontiac 
TransAm, and a full second faster 
than the Z28. 

The 140-mph speedometer—con- 
siderably above the 85-mph top 
shown on most GM cars—is indica- 
tive of its excess power in the 55- 


EPA fuel mileage (mpg) 
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Z28 was fastest in the accident-avoid- 
ance course by a bit more than the five- 
mph margin of the Corvette over the 
King Cobra. 


King Cobra easily locked brakes, nearly 
dragging front spoiler on the ground 
under severe braking. Poorest in all per- 
formance categories, it was best in fuel 
economy, nearly as quiet as the Z28. 


mph-speed-limit era, but that's 
Corvette. 'The whole car, especially 
the body, bespeaks speed and 
power. 

Standing only 48 inches high, 
the 'Vette presents a number of 
unique (for American vehicles) de- 
sign features. The 650-pound en- 
gine is set completely behind the 
front axles, not hung out in front 
where it would produce understeer. 

Passengers sit just ahead of the 
rear wheels and are also cradled 
between the axles, contributing to 
rear weight bias. This 47/53-per- 
cent rearward bias is highly un- 
usual in front-engine cars, and is 
designed to get more tractive force 
from the rear wheels. This means 
they can take more torque before 
breaking loose. The result is faster 
starts, with less wheel spin. 

The unique independent rear 
suspension also aids traction, both 
from a standing start and when 
accelerating through curves. Ac- 
cording to chief Corvette engineer 
David McLellan, it “decouples” 
the rear wheels, eliminating the 
torque reaction that lifts one rear 
wheel on solid-axle cars. Because of 
this, he compares driving the Cor- 
vette to driving a Can-Am or 
Grand Prix car. 

Our test Corvette had close-to- 
neutral steer in mild maneuvering 
situations, but would quickly 
switch to pronounced oversteer 
when approaching the cornering 
limit. This could possibly have 

Continued 
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been due to what seemed an over- 
zealous power-steering unit and 
overly compliant tire sidewalls. 

First-time drivers should take 
care; the Corvette is not as forgiv- 
ing as the typical American sporty 
car, and its transition to severe 
oversteer will surprise the unpre- 
pared. Spinouts happen quickly, 
and once the rear end breaks away, 
it is difficult to regain control. For 
some racing drivers, moderate over- 
steer is desirable; that’s why Cor- 
vette has it built in—but ours had 
far too much. 

Passenger comfort is not high on 
Chevrolet’s “must” list for the Cor- 
vette. The interior is difficult to 
enter and get out of. Occupants sit 
virtually atop the rear axles, so the 
ride is hard, though not harsh. 


Camaro 


You don't lose much by selecting 
Chevy's second choice, the 2328, 
and the price advantage is enor- 
mous—more than $4000 on our test 
car. That's a prime reason the 728 
is a popular substitute for an all- 
out sports car. It satisfies the 
demand for all-around performance 
for a whole lot less money. 

The Z28 is considerably up- 
graded from the basic Camaro. It 
has a special engine, hotter rear- 
axle ratio, and bigger front and 
rear stabilizer bars, in addition to 
the expected body identification 
and trim. With an engine similar to 
the Corvette's (although less pow- 
erful), the Camaro will just about 
stay with the Corvette in overall 
performance, though it's about a 
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second slower going zero to 60 mph. 

The bigger body gives more pas- 
senger room and a slightly more 
civilized ride. The 2+2 layout is 
cramped in the rear seat, and the 
trunk isn’t large. However, the 
coupe layout is much more conve- 
nient than the no-compromise Cor- 
vette. 

In three of the four important 
performance measurements—accel- 
eration, handling, and maneuver- 
ability—there is little to separate 
428 from Corvette. In braking, 
though, the Corvette’s four-wheel 
discs are superior. They also resist 
fade better under severe braking. 

At $7600, the Z28 is a real 
bargain. Few sports cars within 
$10,000 of its price can match its 
performance and all-around han- 
dling. None come close to the econ- 
omy of its high-volume Chevrolet 
parts. 

Neither Chevrolet is noted for 
quiet ride or fuel economy. EPA 
fuel-economy figures for both cars 
are 14 mpg city and 19 highway. 
Our averages in street driving were 
a couple of mpg below these. 


King Cobra 


King Cobra is a dressed-up Mus- 
tang that favors appearance over 
function. Don’t be misled by all the 
aerodynamic hang-ons, it’s one of 
the great pretenders. Acceleration 
is no better than that of most V8- 
powered sedans, and its high-speed 
handling is no better than average. 
It’s simply not in the same class as 

.hevy's super sports. 
But Ford officials are keenly 


aware of the problems with the 
Mustang, and have a bigger, hus- 
kier, all-new 1979 model in the 
wings. They had gone overboard in 
building the present Mustang as a 
lightweight subcompact to compete 
with Monza. The renewed interest 
in the Camaro caught them with- 
out a competitor, and so Camaro 
now outsells Mustang. All of which 
leads to the King Cobra, Ford’s 
attempt to pick off muscle-car sales 
from Camaro until the new model 
is available. 

In terms of fuel economy, the 
King Cobra holds a clear superior- 
ity. Its EPA figures of 16 city and 
23 highway are also optimistic, but 
our results were about 15 percent 
better than with the Chevrolets. 
This is because the Mustang 
weighs 600 pounds less and uses a 
smaller, 302-cu.-in. engine. 

While changing the basic Mus- 
tang to achieve the King Cobra’s 
looks, Ford also lowered some com- 
fort levels. The front seat surfaces 
are about 515 inches off the floor, 
which makes for very poor visibil- 
ity and comfort. You get the same 
vertical level as the Corvette, but 
the Corvette's seats lean back for 
more comfort, 

As in the Camaro, rear-seat room 
in the Mustang is tight, not recom- 
mended for adults traveling more 
than medium distances. However, 
the rear hatch makes loading big 
parcels easier, and, with the rear 
seat folded forward, the carrying 
capacity is superior to either Chev- 


rolet's. eH 


For specs and test results, turn page 
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Corvette panel has large tach and speedometer directly in 
front of driver, supplementary gauges in center console. King 
Cobra and Z28 have all instruments in front of driver. 


Corvette was flattest cornering, but had abrupt transition to 
oversteer. The Z28 was almost as fast in this maneuverabil- 
ity test at Bridgehampton race track. 


Will your new bathroom fixtures be 
beautifully matched- or mis-matched? 
Sears will help vou get the job done right. 


We've made an art of The Co-ordinated cine cabinets that match your vanities, 
Bathroom. and made sure you'll find faucets, sinks, 
Because we've seen to it that our bath- towel racks and other accessories that 
room fixtures and accessories go together harmonize perfectly with your decorating 


or blend together beautifully. scheme. 


ears even has co-ordinated wallcover- 
S s co-ordinated wallcove dindisenechi: 


ings, toweling and shower curtains. 


A E > Ar. ae gation at all. 
A AT | ——'4  I'sallaccording to plan. There's one 
4 um Xo. A Sears design expert can plan your bath- more way we 


room and recommend the kind and style LS LSU. won't let you 
go wrong. We'll 
take on any or all of the installation job, by 
arranging for professional Sears Author- . 
ized Installers to do what's needed. And 
you can buy both the materials and labor 
on Sears Modernizing Credit Plan. 
Sears and your bathroom. That's the per- 
fect match for you. Come to Sears Bath 
Remodeling Shop, and ask us for a free 
estimate or advice. 
The service described in this advertisement is 
readily available in the greater Atlanta area, 
Athens, Gainesville and Rome, Ga.; in the 


Sears has a fantastic selection of some of 
the finest fixtures we think you'll find any- 
where for the money. From high fashion 


vanities with built-in storage drawers—to Of fixtures to go in it. We'll even help you reater Milwaukee area including Racine, 
. acrylic fiber glass bathtubs —to water- choose all the co-ordinating accessories. enosha, Burlington and West Bend, Wisc.; 
saving toilets. With styling you'll take pride And Sears Planning Service puts you and in these California counties: San Diego, 


~~ We've got the look you want. 


in and with the durability you expect from San Bernardino, Imperial and Riverside. 


Sears products. 


Your remodeled bathroom will look 
its best when everything in it looks 
right together. Sears can help. 

Our style co-ordinators have 
made sure you'll find medi- 
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Corvette, £228, and King Cobra— 
dimensions, specs, and test results 


* p 
* gN EE 
228 is the big- H H + 
gest inside and G : ux 
wi iei DIMENSIONS (inches) 
and seating com. | Sette os Bo ge 
ve s = ength ............. : Z. 175. 
[ [converte | | | | | |.) TES | fort superior to Overall height ............. 48.0 49.2 50.0 
SSE EEO i f dh h Overall width .............. 69.0 74.5 70.2 
d | that of the oth- | Track, F/R .............0. 57.8/59.5 61.3/60.0 55.6/55.8 
EB "SEE E jux ers. Its perfor- Ground clearance .......... 5.7 6.3 5.5 
^ ak | | | Front head room ........... 36.2 37.2 36.9 
j | mance neariy Front hip room ............ 49.9 52.4 51.9 
©) matches the Cor- EET BO pawarang TEE p ae 
| ‘ - a B ear Nead roo ko d d xn BR n.a. z i 
—— De vette's, is clearly | Rearhip room ............. n.a. 46.3 40.4 
superior to the | Rear leg room (min.) ....... n.a. 723 E 
: ' in. knee room ........... NA. -2. -2. 
TTT TTT TTT] King Cobra’s. f Goupiedistance 000222222 na. 27.3 26.2 
| |kinccosra| | | | | | || || | | SPECIFICATIONS 
CEPT Ce E mm , ^ , 
CLLELLL AE TOME LIT Displacement teu, in./L) . Miri dd ST adu 
| pression ratio ......... 93] 2 
EBBET-— up N> Carburetion ...........000 4 bbl. 4 bbl. 2 bbl. 
| Nethp@rpm ............ 220 e 5200 185 @ 4000 137 @ 3600 
ET Met torque (9 rpm ......... 260 @ 3600 280 @ 2400 248 @ 1800 
Transmission ............s. 4-speed manual 4-speed manual 4-speed manual 
PAIR ratio o erzicexsss 3.36:1 3.73:1 3.00:1 | 
Tire make eer s rsen Goodyear — Goodyear Goodyear 
Tire type ................,. Custom Polysteel Custom Steelgard Custom 
n radial Steelgard 
à — à T Tire SİZE cree erri P225/70R-15 GR70-15 195//0R-13 
PS Serviceg bi | Ity rati ngs e Steering... lacessere Power (recircu- Power (recircu- Power (rack- 
Ü a lating ball) lating ball) and-pinion) 
a o Hs Overall steering ratio ....... 17.6:1 13.0:1 Variable— 
ó N EG Turns, lock to lock 2.92 2.61 oj MM 
| Vis (C urns, lock to lock ......... ; 2, ; 
How easy isitto ser- Banon, edle e à io og Turn diameter (ft) ......... 37.0 385 — 34.1 
vice our test cars? For Master cylinder 5 5 5 Front suspension sinss: is AT sid dod gent Areata 
n Windshield washer 3 5 5 gle lower con- single lower con- SLA wicoi 
example, is that heat- Engine oil 3 4 1 trol arm wicoil trol arm w/coil springs 
: , springs springs 
er hose clamp out in Coolant 3 4 4 Rear suspension ..... maracas Independent, Salisbury rear Hotchkiss, 
the open where it can Checking engine: transverse multi- axle w/multiple ^ semi-elliptical 
be reached easily? To Spark plugs 1 5 2 leaf spring, lat- leaf springs leaf springs 
-Distributor 2 3 3 " dida 
give you an approxi- Carb adjustment 2 3 3 Front stabilizer-bar 
mation of how diffi- Oil filter 3 3 3 pla EPEE 0.875 1.125 1.0 | 
aati : Oil fill A A 4 ear stabilizer-bar 
cult it is for a typical sein " LM GY iucevexiass tage Den IE | 
A - eplacing hoses: RÈS NER TOR TT ETT I IT TTT isc/disc isc/drum Isc/drum 
person to perform var Top radiator hose 3 5 A Brake swept area (sq. in.) .. 498 326 244 | 
ious service opera- Lower radiator hose 2 3 2 cee an: an dire p = m ! 
j ' Heater hoses 2 2 3 runk Space (cu. Tt.) 1.2... : ' . 
tions on the cars, we db | Liftover height (in) ........ n.a. 27.2 31.8 
examine each vehicle. HANE HAE " 4 " cus weight (Ibs.) . dy | ie 2457 eus 
, | = eadlights aximum trailer size (Ibs.) . 1000 10 
Here's what the num- Taillights 2 2 1 F/R weight distribution (%) . 47/53 55/45 55/45 
bers mean: 1, very Front running lights 1 3 1 Basic price ............... $9351 $5603 $3857 
difficult: 2. difficult: Front parking lights 3 3 1 Price as tested ............ $11,902 pec $6890 
: r i : Front directionals 3 3 1 Major options on test car ... Silver paint Hob o Basic King 
3, average degree of Rear directionals 2 A : d ; Pape eao t idee | ia option in- 
ifficulty : Rear running lights windows ( , aluminum wheels cludes special 
difficulty, no worse or M = 2 j rear defogger ($195), style trim, 302-cu.- 
better than most other Checking fuses ($95), ate trim ($70), in- is zn power 
s ir i ; swiji mirrors terior decor brakes, power 
cars; 4, easy; b, very . Spare-tire accessibility 1 3 4 gymkhána sus — ($51) special teanta tally 
easy. Changing belts 2 3 2 pension ($41), instrumentation package, alumi- 
= = economy axle | ($106), electric num wheels, 
ratio ($15), LB2 — door locks ($80), raised-white- | 
—— - engine ($525), tinted glass letter tires ; 
- tilt-telescopic ($56), power ($1253), T-bar | 
Performance S d UR x A & steering ($175), windows ($124), roof ($689), 
A 5 a E = = E white-letter rear defroster leather-cov- | 
comparison E E E: E S = tires ($51), ($51), A/C ered steering | 
d B ^. 9 E 8 heavy-duty ($508), floor wheel ($34), | 
with selected > o 9 w 8. g battery ($18), console ($80), ^ console ($75), | 
Ir OT wv = se AM/FM stereo/ Positraction rear defroster 
1 977 and = S bg a] c E Y CB ($638), alu- 1 differential ($77), quartz 
Be E = = ^R * minum wheels ($59), tilt steer- clock ($43), 
1978 models E 3 du Í s Z2 ($340), con- ing wheel ($69), A/C ($459), 
eae AM/FM stereo/ AM/FM stereo/ 
1977 Pontiac TransAm V8 15.0 2.4 8 ae tape ($328) ($152) 
Neatecetion Jac 
: | Acceleration (sec. 
1977 Porsche 924 4 BO MPR Lees acerca 9.4 10.4 14.0 
25-70 mph ..........«. 11.0 10.3 14.2 
1977 Datsun 2802 6 Brake test (cool) 60-0 mph 
Stopping distance (ft.) ... 143 151 170 
| Pedal pressure (Ibs.) ..... 180 200 180 
1977 Chevy Monza V8 Disc temperature (°F) 125 110 270 
Brake test (hot) 
DETCUETA ror MEE MEME 
Road Runner V8. . | | | | | | | | ee ge OO | 
Disc temperature (F) .... 293 460 460 
i ts NS @ 60 mph 35 ia 
Jw HOUMA Accord * SRM Handling test (mph) ....... 64.7 70.0 60.0 
Maneuverability (mph) ..... 30.6 30.1 29.1 


1977 Datsun 200-SX 4 23.0 
| TEST CONDITIONS: Ambient temperature, 57 lative humidity, 62 percent; 


barometric pressure, 29.6 .....es 


1978 Buick Regal Turbo V6 17.0 
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Add 400 to 35 
and subtract the flash. 


With Kodacolor 400 film, you can take 35mm 
pictures indoors, without a flash. More natural-looking 
pictures, because youre using existing light instead 
of altering the light. 
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If you want to get more 
out of your 35mm camera, put 
Kodacolor 400 film into it. 
Kodacolor 400 film is so fast and 
versatile, you can get the kind 
of color prints you couldn't get 
before, without a flash. You 
can freeze the action in midair, 
midstride or midgallop, shoot in 
museums, theaters and arenas, 


"m 


and capture the sun from when | 1/125 @ f/2.0. No flash allowed here. 
it’s barely a promise to when it’s € DES E! E. E -— D 


Y 


almost a memory. All in clear, +i Ff 
sharp beautiful color prints with Dé QUAPT 
a grain that's surprisinaly fine. 
So if you want to get it right 
| in existing light with a film that's 
as fast as your camera, just add 
400 to 35. And you've got it right. 
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1/60 0 f/2.0. ^. No flash nee —— 


Kodacolor 400 film. 
. Youve got what it takes. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Many planes have been wrecked in 
takeoff and landing because of condi- 
tions that produce sharply different 
wind direction and velocity at different 
altitudes—wind shear. This inventor 
would yoke expendable kites along 
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El 


1 [a 
Layout tool angles and aligns 


Clips for a retractable tape at either 
end of the scaled, straight-edged align- 
ment head of this tool would let you 
locate the exact point of intersection of 
a layout, then move a swing arm to 
match or fix the proper cutting angle. 
Combining linear and angular 
measurements in one tool might speed 
otherwise complex calculations. 


The following patents have been issued on these inventions: Runway 
Woodhouse, Glen Wilton, Va.; Layout 
Posey, Hampton, Va.; Adjustable pool 
floor—No. 3,935,600 to W. N. Scribner, Baltimore, Md.: 


kites—No. 4,058,010 to C. F. 
tool—No. 4,044,469 to D. L. 


—No. 3,863,594 to T. C. 
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Tethered runway kites monitor wind shear 


Gawthrop, Columbia City, Ind.; Charcoal 


runways at varying heights, attached 
to instruments on the ground. The teth- 
ers would break easily on impact. The 
kites would give a pilot both visual 
and meter clues so he could compen- 
sate for any hazardous air currents. 
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Pool floor rises for safety 


Adjustable from outside to any height, 
this scissor-lifted pool bottom could be 
quickly set or reset for the pleasure or 
safety of divers, swimmers, waders, or 
toddlers. Threaded nuts at the lower 
ends of the tracked, crossed lift arms 
would raise, lower, or lock the meshed 
pool floor as they wound along a 
motor-driven, double-thread drive rod. 


ackup guide 


Backup marker guides trailer 


Maneuvering an unloaded boat trailer 
into parking or pickup position usually 
requires an extra pair of eyes because 
its rear end is out of a driver's mirror 
or head-craning view. lt wouldn't be, 
however, if your trailer had this snap- 
up, snap-down, spring-held flag 
screwed to the hindmost frame mem- 
ber. During normal boat towing it 
could be folded down under the skids. 


Chimney starts charcoal fire 
Placed over a barbecue grate, it's said, 


this kindling chamber and chimney 
would maintain sufficient draft to 
quickly ignite a tightly packed cluster 
of untreated charcoal briquettes. You'd 
add charcoal from the top, lift the 
chimney to check progress. When you 
were satisfied, you'd lift off the entire 
unit and let the glowing coals spread. 


starter—No. 3,865,052 to C. E. Streets and R. S. Hembree, Tulsa, Okla. 

Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write to an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 
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THREE VALUES 


BIAS-PLY BELTED RADIAL 


Features special tread rubber and The Sentry Belted has 2 polyester Western Auto's best Sentry value. Its 
polyester cord construction for good cord plies plus 2 tough fiberglass belts radial design and 2+2 construction 
tire strength, and smooth ride. to give you better traction, better gives you better handling, more 
mileage and more impact resistance mileage, better traction and fuel- 
than our Sentry Bias-Ply. $4 economy than any other a 

Sf SMS $2 299 STARTINS $2 Oss Uy ria 
78s B/W TUBELESS B/W TUBELESS B/W TUBELESS 


Plus F.E.T. 81.69 and trade-in tire. Plus F.E.T. $1.71 and trade-in tire. Plus F.E.T. $1.84 and trade-in tire. 


Sentry Radial Blackwall Tubeless. 
Size — Price  F.ET Size — Price F.ET. 


155R-12 29.88 1.52 165R-15 29.88 
165R-13 29.88 1.84 


- Sentry Radial Whitewall Tubeless 


Sentry Bias-belted Blackwall Tubeless 
Size Price F.E.T Size Price  F.ET. 


A78-13 22.88 1.71 G78-14 32.88  247| 
B78-13 25.88 1.82 G78-15 32.88 2,55 
E76-14 28.88 2.19 H78-15 34.88 2.77 
F/8-14 30.88 2.34 


Sentry Bias-belted Whitewall Tubeless 


1.71 H78-14 36.88 2.70 
88 1.82 G78-15 34.88 2.55 
All prices plus F.E.T. and trade-in tire. . JD. 2.19 H78-15 36.88 2.77 
2.34 L78-15 39.88 3.05 
2.47 


Sentry Bias-ply Blackwall Tubeless 
Price  F. Siz Price 
27.88 2.60 


20.44 1.73 
27.88 2.45 
28.88 2.65 


AR78-13 34.44 : GR78-14 
BR78-13 37.44 95 o HR78-14 
DR78-14 39.44 GR78-15 
ER78-14 41.44 2. HR78-15 
FR78-14 44.44 .91 LR78-15 


Let Sentry tires from Western Auto take the con- 
fusion out of buying tires. They're all good tires, 
at low prices, for great tire values. 


Available at all Western Auto Stores and participating Associate Stores. We'll be good to you! 


|| THIS. 
|| SPEAKER 


Is 
IMPOSSIBLE. 


It would seem impossible to 
squeeze accurate, full-range sound 
reproduction out of a speaker only 
ten inches high. Especially flat 
response from 70 to 20,000 hz. 

But it's possible with the 
Speakerlab Point One, a two-element 
stereo speaker with a dome tweeter, 
6" butyl-surround woofer and 
12dB/octave Butterworth crossover 
network. All snuggled into an 
enclosure one-tenth of a cubic foot 
in volume! Perfect for apartments, 
extension speakers or Cars. 

It's not the only "miniature 
speaker on the market, But it's the 
only one that's a S55 kit so easy to. 
assemble we guarantee you can do it 
or we II finish it for you free! | 

Read more about the Point One 
and its nine bigger brothers in our 
54-page color catalog. Send for it 
today and learn how possible the 
impossible speaker is. 


| Here's SOC. send me your fullt 
speaker kits 


olor cataloa/manuat on 


Dept PS-F 


name 


Secakerlare 


ept. PS-F, 735 N. Northlake Way, 
Seattle, Washington 98105 


FREE BLUEPRINTS and TRIAL LESSON 
—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE- see how you, too can pre- 
pare for a better job—higher income, or 
start vour own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/Schoo! for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 


CHICAGO TECH/School for Builders Veterans 
Dept. PS-78, 2000 S. Michigan Ave., ER Ui 
Chicago, III. 60616 Here 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
obligation—no salesman will call. 


RR oi caasa rtt pta E at 
ADDRESS P 
CITY "qr: MEE P a 
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‘SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Surging complaint 


| recently purchased a 1974 Datsun 
710. Before and after a tune-up | no- 
ticed a surging problem. The car only 
had 13,000 miles on it when purchased 
and never had a tune-up until then. 
The garage that did the tune-up said 
there is no way to get rid of the surging 
problem without modifying the carbu- 
retor. They claim the problem is due 
to a lean-burn engine plus the emis- 
sions-contro| system. A local dealer 
gave me the same answer. Is this cor- 
rect? Does this affect the engine or gas 
mileage? The manual calls for low-lead 
or no-lead gas, yet the car runs on reg- 
ular gas. Does the use of regular gas 
contribute to surging? The surging 
seems primarily noticeable between 40 
and 55 miles per hour. What would be 
the best solution? 

Jimmie Caruthers, Austin, Tex. 


I agree with your other advisors. | think 
it's lean. Give it some fuel through the 
main or high-speed metering system. 

Regular gas and low-lead gas are 
really the same thing. Both use in the 
neighborhood of two- to 2'/;»-cc lead 
per gallon. Big lead content is in the 
four-cc neighborhood. | can't believe 
fuel type is involved in your surging 
problem. 


Detroit down on diesels? 


| bought my first diesel last summer, 
a Peugeot. Ever since then, l've been 
amazed at the absence of diesel-auto 
literature. Unlike in European countries, 
where there's broad dissemination of 
data on all subjects, in the U.S. you 
need 10 million people clamoring for 
something before anyone will pay atten- 
tion—as was the case with radial tires. 
Now, how many diesels must appear 
on American roads before the vast mo- 
toring industry will deign to notice? 
Maybe Smokey Yunick doesn't know 
about diesels? Or has he too many 
years' vested interest in gas engines to 

be bothered? 
J. C. Fahy, Hampton, N.H. 


Sorry, J. C., but | don't buy it. l'm a 
dealer for International Truck, Caterpil- 
lar, Detroit Diesel, Cummins, and Mer- 
cedes Truck diesel. | also provide fac- 
tory service for Mack and White. So I've 
seen a diesel. 

Diesel fuel is not as good as gasoline 
for cars. But diesel fuel is a bargain. 
You get 11 percent more Btu at no extra 
cost; also, when you run gas engines 
with high pumping losses and very low 
combustion pressures, a lot of fuel is 


wasted. But apples to apples, there ain't 
one bit of difference in thermal efficien- 
cies between the two fuels. 

If you don't believe me, check the Jet 
Propulsion Lab's report on the subject 
for Ford Motor Co.—it's available in 
many libraries. Yes, today diesel fuel is 
a good buy, but when fuel is sold by 
Btu (coming soon), you'll hear more 
about the diesel negatives: hard cold 
starting, odor, noise, expense, and nar- 
row torque range. Gasoline would still 
be the best automobile fuel of the hy- 
drocarbon family, all things considered. 


Alignment troubles 


| have a nine-passenger 1976 Oldsmo- 
bile Custom Cruiser Wagon. Although 
the car runs quite well and handles ex- 
ceptionally well, we have a perpetual 
problem with front-end alignment. Be- 
cause of this, | have returned it to the 
dealer and to various reputable service 
stations and garages at least 20 times. 
At one time my wife had the front end 
aligned every three days, gratis, by a 
local tire manufacturer, as we were only 
getting about 5000 miles of life out of 
a pair of radial tires. 

No one seems to be able to come up 
with a solution to our problem. Do 
you have any suggestions? As a busy 
obstetrician, | am in a constant race 
with the stork and hope for a favorable 
answer. 

Herbert G. Hopwood, Jr., Arlington, Va. 


No way does the front end change ev- 
ery three days. Are you trying to fix a 
tire problem with front-end alignment? 
/ suggest you change tires—to either 
Goodyear or Michelin. Get the car 
checked for alignment—with average 
load. That's important. lf it needs 
alignment in less than six months of 
average, no-accident driving on stan- 
dard roads, this would indicate to me 
that some parts—A-frames or fastening 
points—were bending, and that ain't 
normal. But it is dangerous. You need 
to call Olds customer service and ask 
for engineering and financial help. 


To modify or not to modify 


| have a ‘68 Cougar, with 302 two- 
barrel, four-on-the-floor, 3:1 rear end, 
and about 80,000 miles. | like it well 
enough that | intend to put it in mint 
condition and drive it at least another 
five years. However, it has two related 
problems. 

| have always had trouble preventing 
wheel spin when starting in low. And 
my gas mileage in town varies from 10 


to 14 mpg. On the road it's 18 to 20 
mpg at current legal speeds. 

| understand that Ford is now making 
a variable-venturi carburetor for that en- 
gine, and that its current four-on-the- 
floor transmission for that engine has a 
direct third and an overdrive fourth. 
Would these expensive items be practi- 
cal and worthwhile retrofits for my car? 

l've driven with SU variable-throat 
carburetors on a Jag, Volvo, and MG, 
and was much impressed. Is the new 
Ford carburetor as good, and would it 
improve my mileage? 

Galen Westwick, Corpus Christi, Tex. 


A variable-venturi carb should be more 
fuel-efficient. And an overdrive should 
give better mileage. But is the carb 
going to tie in with your camshaft and 
manifold combo? Will you be able to 
tie the carb and ignition-advance Sys- 
tem together with the same transmis- 
sion? Will the first three gears have 
correct ratio to suit your terrain and 
engine torque curve, and will your 3:1 
with a 15 percent overdrive overload 
your engine? And where will your cruise 
speed be in reference to 55 mph? These 
are questions you must wrestle with 
before commencing. 


Choosing radials 


At 14,000 miles my 1974 Mercury 
Monterey developed a constant pulling 
to the right. This problem persisted 
after | had the front wheels balanced 
and realigned. A mechanic suggested 
putting the front wheels on the rear, 
and having the rear wheels balanced 
and placed on the front (being sure not 
to crisscross them). This corrected the 
steering, but then at 60 mph my steer- 
ing wheel would vibrate. My dealer sent 
me to the Firestone service center to 
have my front wheels balanced. Then 
the car developed a very bad wiggle at 
60 mph. My garage mechanic advised 
four new shocks. | installed them and 
found only a slight improvement. Sev- 
eral days later | put on steel-belted 
Goodrich studded snow tires, and all 
the vibrations and wiggles vanished. 
When | remove my snow tires, should 
| buy four new steel-belted Michelin 
radial tires? If | buy conventional tires, 
| would have to buy five, plus two snow 
tires. 
George A. Rasmussen, 
Roselle Park, N.J. 


I like radial tires. | think the pluses are 
well worth the few negative points they 
have. But as you have found, American 
radial-tire science is not as advanced 
as European science. Stay radial. lt's up 


and secure an agreement with the in- 
ventor, which, while it may allow him 
to use these thrifty carburetors on his 
vehicles, forbids him from telling any- 
one else how to make one. He must 
not let anyone inspect the carburetor 
and must remove it when he changes 
cars. Is there any truth to these stories? 
If so, couldn't the President (through 
executive powers or by working with 
Congress through legislation in an en- 
ergy crisis) force the oil companies to 
relinquish their patents to the auto 
manufacturers to use them on their 
production models? 

Roger Jackson, Bedford, Ind. 


Roger, rest easy. l've heard that junk 
since ! was a kid. When my curiosity 
got the best of me | backed 'er down 


to Btu's in to Btu's out. And when we 
added up everything (before emissions) 
| found damn little wasted. Four-cycle 
internal combustion can only be appre- 
ciably improved with turbocharging 
technology, and even then about 60 
percent of the energy is wasted through 
the radiator and exhaust system. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—,"' 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


Stain over paint? 


Now you can give your home the beauty of Olympic Stain, no matter 
how many times you've painted it before. 

Olympic Acrylic Latex Stain hides paint beautifully with soft, solid color. 
It gives your home a rich mellow look, along with a tough acrylic finish that 
lasts for years. Cleans up easily with soap and water, too. “a 

Olympic Latex Stain is also perfect for redoing any solid ; 
color stain. Available in 30 colors. Just follow easy label 
directions. For more information, see the Yellow Pages for 
your Olympic dealer. or write: Olympic, 2233 1 12th Ave. 
N.E.. Bellevue, WA 98004. 


to you whether you buy the proven 
Michelins or try another American 
make. 


Miracle carbs in hiding? 


| am 31 years old and for a long time 
| have heard stories about people who 
invent and patent these "miracle carbu- 
retors" which deliver fantastic gas 
mileage. According to the stories, the 
big oil companies move in quickly and 
buy the patent for an enormous sum 
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Hi-fi phono 
cartridges 


—new techniques 


Supermagnets, graphite 
fibers, and new diamond tips 
also reduce record wear 


By JOHN FREE 


Its amazing that hi-fi pickups 
work at all. The tiny diamond 
stylus rides a one-mil (one-thou- 
sandth inch) gap between record- 
groove walls. Scale one mil up to 
one inch and you’d have the stylus 
mounted on a  16-inch-diameter, 
200-foot-long pole (the shank). The 
diamond tip can bear down with 
over 50,000 pounds per square inch 
of pressure on tiny groove areas. 

But a shrill musical passage may 
subject the stylus to 2000-g acceler- 
ation forces—hundreds of times 
greater than those a rifle bullet 
undergoes. Abrupt contact between 
diamond and disc plastic—analo- 
gous to striking a match—may gen- 
erate temperatures above 2000? F. 

Sound dangerous for your costly 
record collection? It can be, as one 
photo (right) shows. Of course, 
modern cartridges can also play 
records dozens of times without 
harming disc grooves or sound 
quality. 

Some problems, however, still 

Continued 


Groove damage can develop quickly in 
a record when a stylus fails to track 
properly. Top photo shows groove 
played 50 times with stylus that tracked 
properly. Gouges in same section of an 
identical disc (bottom photo) were 
caused by single playing with stylus that 
tracked improperly. Disc groove widths 
vary from 0.001 to 0.003 in. on top; bot- 
tom radius is 0.0002 in. maximum. 
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deliver better sound 
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Mike Little works like four 
insurance agents for the Stalls. 


"Ima neatnik, says schoolteacher Gary Stall of 
Zanesville, Ohio. "|l want everything in its place. Right there 
when | need it. If it's insurance, just call Mike. Whether it's 
car, life, home or health insurance: | 

"He's made us feel like he's our own full-time 
agent, says Sharon Stall. "He makes it feel like it's 
never an imposition to call him: 

If you need help with any kind | *'^'* *^*^ 
of family insurance, call your nearby 
State Farm agent. You'll be talking to 
tour of the best agents around. 


INSURANCE 


Like a good neighbor, State Farm is there. 
STATE FARM INSURANCE COMPANIES Home Offices: Bloomington, Illinois 


Great 
Economy 


Radial Buy! 


Inflation 


MECREARY 
TWIN 
STEEL BELTED 


One look at this big husky 
tire and its low price tag 
and you will realize why it 
is the inflation fighter. 
You get the protection of 
two steel belts and the 
comfortable ride of poly- 
ester cord plies. For ex- 
cellent performance at a 
money saving price be 
sure to see this tire. 


TIRE & RUBBER COMPANY 


BOX 749, INDIANA, PA 15701 
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Hi-fi phono cartridges 
[Continued] 


Stylus shapes are still evolving 


-| SPHERICAL 
TIP VIEW 


Stylus contact is important for accurate 
reproduction of sounds and low wear. 
Spherical or conical styli (left) have a 
circular cross section, often with a 
0.0007-in. (0.7 mil) radius. These older 
types of styli are used with cartridges 
that require higher tracking force (and 
thus more wear). Also, sphericals are 
seldom able to trace higher frequencies 
as well as newer elliptical styli (center). 
These have a football-shape tip and are 


plague even the best hi-fi playback 
pickups. Engineers, consequently, 
have been continuing to develop 
ingenious new designs to solve 
them. And the improved cartridges 
produced are better than the old 
ones in a number of ways. Among 
the most significant new develop- 
ments and materials: 

e Super-strong rare-earth mag- 
nets boost signal strength and re- 
duce the weight “felt” by record 
grooves. 

€ New ultrathin-walled tubing 
holds the diamond stylus and im- 
proves tracking accuracy. 

e New shapes for diamond styli 
minimize record wear and cut dis- 
tortion. 

® Special viscous-damped bear- 
ings coupled with super-tough gra- 
phite fibers [ PS, April ’75] minim- 
ize record-warp problems, drain off 
static electricity, and clean the 
grooves. 


Plastic waves 


Records warp—become less than 
perfectly flat-and that produces 
problems. As the record turns, it 
constantly lifts and lowers the car- 
tridge, generating low-frequency 
signals between 0.5 and eight Hz. 
These frequencies can’t be heard, 
but they can cause trouble by 
resonating with tone arms and 
creating up/down cartridge mo- 
tions that periodically increase and 
lessen tracking pressure. This leads 


also called biradial styli because of their 
dua! radial dimensions. Elliptical styli 
usually have a 0.7-mil long-dimension 
radius and a 0.2- to 0.4-mil side-dimen- 
sion radius. The narrower, more knife- 
like edge of ellipticals can capture high- 
frequency sounds with less distortion. 
The long-contact styli tips (right) were 
developed several years ago for CD-4 
quadraphonic records. To capture the 
ultrasonic (up to 45 kHz) rear-channel 


to mistracking and increased wear. 

Thats not all. Record warps 
create a “scrubbing” motion of the 
stylus. “This causes program mate- 
rial to warble in pitch, just as if the 
turntable speed were fluctuating," 
says Shure's Roger Anderson. 

So Shure engineers have devised 
a new solution. The new V15 type 
IV cartridge contains a graphite- 
filament, brush-like structure built 
into a flip-down stylus guard that 
has special viscous-damped bear- 
ings. The filaments, positioned just 
ahead of the stylus, ride the 
grooves while the viscous-damped 
bearings minimize vertical reson- 
ances. 

The graphite filaments also elim- 
inate another annoying problem. 
At Shure, I saw Anderson rub a 
record on a turntable with a piece 
of fur. Then he picked it up and 
held it next to a 15-watt fluorescent 
tube. The tube lit up brilliantly. 
He said that the static charge 
produced by the rubbing had been 
measured at about 4000 volts on the 
table. When the disc was lifted from 
the turntable, the reading jumped 
to 30,000 volts! 

Such static charges are especial- 
ly bad in dry environments, at- 
tracting dust and dirt into grooves. 
In addition, a 4200-volt charge can 
pull your stylus downward with 
about 34 gram of unwanted force. 
The conductive filaments in the 
V15 type IV, like some add-on 


Hi-fi phono cartridges 
[Continued] 


| LONG CONTACT 


signals that are '"piggybacked' on the 
groove surfaces without causing exces- 
sive wear, these tips distribute pressure 
more evenly in the groove. Several vari- 
ations of long-contact tip geometry exist. 
One of the best-known is the so-called 
Shibata tip, which is one special form of 
the long-contact shape. The Shure hyper- 
elliptical tip (see text) also extends ver- 
tical groove contact; it has a hyperbola- 
shape front contour. 


disc-cleaning arms [PS, June '77], 
drain off static charges to ground. 

Also, since the 10,000-odd fila- 
ments are each only 0.0003 inch in 
diameter, they fit deep into record 
grooves to lift out fine particles. 
(Shure cautions that discs should 
also be normally cleaned.) 

A recent spinoff from  high- 


performance CD-4 quadraphonic 
cartridges (see styli illustrations) 
has been a change in tip shapes 
for stereo cartridges. Styli devel- 
oped for CD-4 use, such as the 
long-contact design, are in contact 
with more groove surface and thus 
spread the tracking force over a 
wider area than elliptical styli. 
This can reduce record wear, given 
equal tracking forces. 

Some experts, though, believe 
these so-called long-contact designs 
for CD-4 discs are too long, that 
they play dirt deep in stereo 
grooves as original information, 
producing noise and distortion. A 
typical elliptical stylus might nor- 
mally push such dirt out of its way. 

Several manufacturers, therefore, 
have adopted some of the advan- 
tages of CD-4 tip designs for ster- 
eo, without the disadvantages. 
ADC, for example, has lengthened 
the vertical contact surface for its 
new ZLM elliptical stylus 100 per- 
cent—large enough to reduce wear 
but still small enough to prevent 
groove contaminants from being re- 
produced as signals and distortion. 
ADC calls its tip design the Alip- 
tic. Stanton has dubbed its tip 
shape the Sterohedron. 

Shure developed what it calls a 
Hyperelliptical shape for its V15 
type IV stylus. The elongated con- 

Continued 


How cartridge components work together 
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Cartridge construction depends on 
which transducer principle is selected 
(diagrams, next page). One technique, 
used by Empire Scientific, involves 
movement in a magnetic field of a hollow 
iron armature linked to the stylus canti- 
lever. The stylus carrier is positioned in 
the magnetic gap between four poles 
that concentrate the magnetic field from 
the rear magnet. Movement of the arma- 


GROUND 
REAR MAGNET STRAP 

ture because of stylus motion induces a 
signal in the coils (two for each stereo 
channel). Two additional front magnets 
equalize the magnetic flow when the sty- 
lus is stationary to prevent unwanted 
sounds. A shorted turn plate connects 
the poles and tunes out high-frequency 
resonances. The shunt plate completes 
the magnetic circuit of the pole pieces. 
A rear shield minimizes hum. 


4-for-1 SALE! 
Top Quality J.1.L. 4-in-1 
IN-DASH 
AM-FM CAR STEREO with 
CASSETTE or 8- TRACK 
PLUS 40-CHANNEL CB! 


WHILE SUPPLY 


AAA, 


From J.l.L., a leader in car 
entertainment centers ...amodular, 
compact, first quality 4-in-1 unitata 
price you might pay for a radio only! 
Get stereo high-fidelity FM Radio, 
AM Radio, Cassette or B-track, and 
CB all for on low price. Tens of 
thousands sold nationally. Order 
while supplies last. 


C] #853/102 In-Dash Combination B- 
Track Stereo, AM FM Stereo Radio and 
40-Channel Digital Touch-Tuning AM-CB. 
Features LO/DX switch, Stereo light, 8- 
track program lights, CB standby switch, 
LED channel readout, Plus many other 
features 


-while supply lasts only.... $149.00 


[J #610/102 In Dash Combination 
Stereo Cassette Player, AM/FM / Stereo 
Radio and 40-Channel Digital Touch- 
Tuning AM-CB. Features cassette eject 
FF button, CB selector, CB standby switch 


Plus many other features pert 


-while supply lasts only.... $159.00 


C] #202-SSB Single Sideband 40- 
Channel CB featuring Digital Touch-Tun- 
ing AM-SSB CB for 120 effective 
channels with greater clarity and reach. All 
functions right on the mike. A top-notch 
unit. Choose SSB instead of standard 40- 
channel CB with #853 or #610 above. 


Please add ................ ..550.00 


ACCESSORIES 


C] AM/FM/CB Retractable Antenna 
(mounts like reg. car antenna) 
List $39.95 ............ NOW $25.95 
E O 5%" Full-tone Coaxial Speakers E 
20, oz. magnets. 
List 39.95 pr. .......... NOW #19.95 
C 6"x 9" Full-tone Coaxial Speakers 
20 oz. magnets. 


List $69.95 pr....... NOW $29.95 pr. 
[ Field Strength’ SWR Meter to test Ant. 
List $29.95 .............. NOW $19.95 


CLIP AD AND ATTACH TO LETTER 
Pa. Res. Add 6% Sales Tax. 


PAUL 


SCOUNT MAILORDER!” 


70 James Way, Southampton, Pa. 18966 
Phone Orders Call (215) 322-8599 


CITY. STATE ZIP. — 
BankAmericard/ Visa, Master Charge- 

Exp. 

- Date 


Card # —= 
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| i184 SQ. FT. FLOOR SPACE. $2 400 


| Purchase the material locally, and build this beau- 
tiful "A" FRAME CABIN. Complete plans, ilus- 
trated instruction manual and materia! list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
| $5.00 for plan #706 to: 

DEPENDABLE PRODUCTS CO. 
P.O. box 113, Vista, Calif. 92083. 


Rockwell Speed-Bloc Sander— 
Palm grip design for one hand 
use, Thumb control switch, off- 
set pad for 4 way flush sand- 
Bearing, 5/64" Orbit. 

Direct Motor to pad design. 
Pad size 4" x 4Va'". Add $2.00 
for shipping. Reg. $64.99. 
4480(330)-R7 . $4 


'SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
+ well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
Wiss, Channel-lock, General, Pony Clamps and 


‘many Nationally Advertised brands of tools and Z 


supplies. We ship Coast to Coast at prices hard 
fo beat. Send $1.00 for our big SILVO TOOL 
CATALOG today. 


SILVO HARDWARE CO. 
107 Walnut St., Dept. P58-7, Phila., Pa. 19106 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


3200 


(including West 
German movement) 
* Heirloom quality 
è Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 


e Easy to assemble, | 


parts pre-cut 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

® Factory direct 
prices 

e Prompt shipment 

MASTER CHARGE and 


BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR, 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTUREA 
OF GRANDFATHER CLOCKS 
Dept. 627 Emperor Industrial Park 
Fairhope, Alabama 36532 


Hi-fi phono cartridges 
[Continued] 


tact area—even longer than the 
standard elliptical—provides a nar- 
rower but longer “footprint” on the 
groove wall. Tests conducted by 
Shure also confirmed that the Hy- 
perelliptical design produced less 
distortion than spherical, biradial, 
or CD-4 tips. 

A key component in a hi-fi 
cartridge is the shank or cantilever 
that holds the diamond stylus. It 
must be light to keep effective tip 
mass (the mass “felt” by record 
grooves) low. But the shank must 
also have the proper compliance or 
"spring" to transmit vibrations 


without resonating at undesirable 
frequencies. For its high-end MC- 
1000 cartridge, Nakamichi uses a 
rare and expensive single crystal of 
beryllium. A less expensive car- 
tridge with similar specifications, 
the MC-500, has a super-light- 

weight aluminum-alloy shank. 
Shure selected an aluminum-al- 
loy cantilever with a section of 
solid beryllium rod for its V15 type 
III cartridge. To improve tracka- 
bility (ability of the tip to follow 
groove patterns) and frequency re- 
sponse of its newest type IV model, 
Continued 


How cartridges produce electrical signals 
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POLE PIECES 


MOVING IRON 
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Hi-fi cartridges now on the market are 
often one of three magnetic types. In 
moving-magnet designs, the lines of 
force from a small magnet or magnets at- 
tached to the stylus cantilever induce a 
voltage in nearby coils. Laminated poles 
inside the coils, as in the Shure V15 
design above, help boost signal levels. 
With moving-coil cartridges, the mag- 
nets are fixed and two coils are moved in 
a magnetic field by the stylus cantilever. 
The moving coils, however, are generally 
smaller than stationary coils and pro- 
duce a much lower signal output. Spe- 
cial transformers or booster amplifiers 
prevent noise interference. 

A third magnetic cartridge is the mov- 
ing-iron or variable-reluctance type. Both 
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MOVING COIL 


STRAIN GAUGE 


coils and magnets are stationary in these 
designs. Instead, a small piece of metal 
attached to the stylus shank moves in a 
magnetic field also passing through the 
output coils. The movement changes the 
magnetic resistance or reluctance, which 
induces an output signal in the coils. The 
diagram shows a unique moving-iron 
micro cross developed by Bang & Oluf- 
sen for its cartridges. The strain-gauge 
cartridge is one of several less widely 
available types. Win Laboratories (Go- 
leta, Calif.) uses silicon semiconductor 
elements connected to cantilevered 
beams. Stylus movement alters the semi- 
conductor resistance, varying the volt- 
age passing through the elements from 
an external power source. 


How to Achieve Total Financial Freedom 


A MUTUAL CONCERN. We've never met 
and probably never will, butIthink we share 
a common interest. That interest is in 
achieving complete and total financial free- 
dom. 

Recently my net worth reached the magic 
million dollar mark, and it only took me 48 
months to achieve that. 

That might not impress you, but if you had 
seen me just a few years ago, you might won- 
der how I did it. I lived in Denver then, in a 
cramped, tumbled down house at 2545 South 
High Street. My wife was expecting our sec- 
ond child and we were so broke we had to 
borrow $150.00 from a relative just to buy 
food and pay the rent. 


By the way, I know I didn't make a million 
dollars because of my superior intellect — I 
barely got through Ames High School 
(Ames, Iowa) with a C average. I did a little 
better later on but I soon realized that a 
salaried job was not the way to become finan- 
cially free. If you'll stop and think, you'll 
realize that millionaires do not work 10, 20, 
or 90 times harder or longer than you. 


FINANCIAL FREEDOM. It seems that most 
people who are charging for financial advice 
have studied how to "do it" but have never 
actually "done it" themselves. You will find 
as you read my formulas, that since I have 
actually achieved total financial freedom 
myself, that you will receive from me more 
than just the motivation to achieve your own 
financial independence, but a workable 
step-by-step plan to actually do it. 


STEP-BY-STEP. Contained in the work 
entitled How To Wake Up The Financial 
Genius Inside You are the various formulas 
which will show you exactly how you can do 
each of the following: 


= buyincome properties for as little as $100 
down. 

m begin without any cash. 

m put$10,000 cash and more in your pocket 
each time you buy (without selling pro- 
perty.) 

m compounds your assets at 100% yearly. 

m legally avoid paying federal or state in- 
come taxes. 

B buy bargains at one-half the market 
value. 


MORE LEISURE. If you apply these for- 
mulas and methods you will find in a very 
short time, you will be able to do almost 
anything you care to do, and I think, at that 
time, you will find as I have, that spending 
several weeks on the beaches of Hawaii, or 
on the ski slopes of Colorado, or just sightsee- 
ing in Europe, or any other place in the 
world, you begin to understand what real 
freedom is all about. 

Most people think that it would be im- 
possible to do some of the things listed above. 
For example, to buy a property, and at the 
same time put $10,000 (or more) cash in your 
pocket without selling the property, or to buy 
a property with little or no cash down. 

Believe me, it is possible and fairly simple. 
This is exactly how most wealthy people ac- 


Inquire at your local bookstore for Mark Haroldsen's “How to Wake Up the Financial Genius Inside You.” 
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found a way to harness inflation to his benefit. Now it's your turn! “I’ve 
found" says Haroldsen, "that most people just need a specific road 
map to follow...they can do what l've done." 


tually do make 10, 20, or 50 times more 
money than you do. 


YOUR MONEY'S WORTH. While I was 
struggling on making my first million, I 
often thought how nice it would be to have 
the personal advice and counsel from some- 
one like Howard Hughes or J. Paul Getty. 

What would I have been willing to pay for 
this service? I can tell you one more thing for 
sure, it would have been a lot more than the 
$10.00 that I'm going to ask you to invest in 
your financial future. 


country lose, not because they lack in- 
telligence, or even willpower, but because of 
procrastination, or lack of action — please 
don't be like the masses. Make a decision 
while you have this paper in your hands. 
Make a decision now to either act now and 
send for my material or immediately round 
file this paper. If your decision is to order, do 
it now, not later. Otherwise you may lose, 
just by default. 

"FINANCIAL FREEDOM." To order, 
simply take any size paper, write the words 
"Financial Freedom," your name and ad- 


^... more than 250,000 people have discovered that my 
formulas will provide the road map that can lead to total 


financial freedom . . ." 


FOR YOUR FUTURE. What will this 
$10.00 actually do for you? It will give you a 
complete step-by-step plan that you can fol- 
low to become totally and completely finan- 
cially independent. 

Please try to understand my dilemma. I'm 
not a New York advertising agency with all 
their professional skill and manpower to 
write a powerful and persuasive ad to con- 
vince you that I can make you financially 
independent. I am just somebody who has 
actually 'done it', and can really show you 
how to 'do it'. 


TEST IT YOURSELF. It's really quite frus- 
trating to have something so valuable as I 
know I have, but lack the skill to convince 
people to try it for themselves. I hope by my 
simple direct approach I can convince you to 
try my formulas. 


INDECISION — THE COSTLY DECISION. 
It seems the majority of the people in our rich 


dress, and send it along with a check for 


$10.00 to Mark O. Haroldsen, Inc., Dept. 


G-387,Tudor Mansion Bldg., 4751 Holladay 


Blvd., Salt Lake City, Utah 84117. 

If you send for my materials now, I will 
also send you documents that will show you 
precisely how you can borrow from $20,000 
to $200,000 at 2% above the prime rate using 
just your signature as collateral. 


IT'S GUARANTEED. If you are still some- 
what skeptical, and believe me, when I 
started out I certainly was, because of the 
many people in the world trying to deceive 
others, I would encourage you to postdate 
your check by 30 days, and I promise and 
guarantee that it will not be deposited for at 
least those 30 days, and if for any reason you 
do not think that what I have sent you lives 
up, in every aspect to what I told you in this 
letter, send the material back, and I will 
quickly, without question, refund your 
money and send back your own uncashed 
check or money order. 


*M2 © Mark O. Haroldsen, Inc. 1978 


These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 
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How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $24.50 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
send no money now. We'll bill you later for only 
$1.95 plus postage and handling. 

Then, about every four weeks (15 times a 
year), you'll receive a Club bulletin describing the 
coming main selection and alternate books also 
available. If you want the main selection only, do 
nothing. It will be sent to you automatically. If 
you don't want the main selection, or want alter- 
nate books, or no books, simply indicate your 
wishes on the form that comes with the bulletin 
and return it to us by the date indicated. You will 
always have at least ten days in which to do this, 
but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it 
at our expense,  — . 

Your only obligation is to take two more 
books of your choice in the next year. You may 
cancel your membership any time after that. To 
retain all membership benefits, you need take only 
one book a year thereafter, 

DISCOUNTS UP TO 60%. All books are of- 
fered at substantial discounts — up to 60% or 
more. Yet virtually every book is identical to the 
publisher's edition. Same paper, printing, binding, 
jacket. The only difference is price. 


when you join 
Popular Science Book Club 


S A CLUB MEMBER, you'll have an opportunity to choose from 
more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year — AT DISCOUNTS OF UP TO 
6095. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 


This information-packed 4-VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 

You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of. joinery and cabinetmaking joints, how to do kitchen 
cabinet construction . . . and more. 

You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 
how to lay out a home workshop . . . and more. | 

You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios, insulation . . . and more. 

You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it — and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. Let's look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs (or build them from scratch). nr. 

If doors need fixing or fitting, you can find out how to | 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books... 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—nails, screws, bolts, 
more—their holding power, size- 
strength ratio, and how to use each. 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 


* How to read plans, specs 

* How to use carpentry 
hand tools 

* How to use woodworking 
power tools 


* How to build concrete 
block foundations 


* How to choose best woods, 


matarials, fasteners 

* How to plan and build 
roofing, flooring 

* How to construct walls, 
doors, windows 

* How to make joints 


* How to build stairs 

* How to build chimneys 
and fireplaces 

* How to use builders’ 
math, do surveying 

* How to make kitchen 
cabinats, countars 

* How to do cabinetmaking 
joinery 

* How to build A-frame, 
1- and 2-story houses 


* How to plan a home 
workshop 


you need to know to do just about 
a foundation, installing new paneling, 
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* How to do house 
insulation 


* How to build scaffolding, 


hoisting apparatus 


* How to do wood pattern- 


making (for castings) 

* How to do sheathing 
and siding 

* How to do cornice 
construction 

* How to plan termite 
protection 

* How to do interior- 
exterior painting 

* How to build girders 
and sills 


* How to make concrete 
forms (and molds) 

* How to sharpen saws 

* How to build skylights 

* How to do house main- 
tenance and repair 


...and much more 


Thousands ! 
of show-how |f: 
pictures / 
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LUCITE RUSTIC STAIN. 
ALL THE BEAUTY OF AN OIL STAIN 
WITH THE EASE OF LATEX. 


Here's a high and because it's 
quality, latex- latex, you can 
based stain that's change from 
easier to use and opaque to semi- 


j transparent simply 

. by adding water. 
stirs easily and 
dries in one hour, 
plus gives you the 


lasts longer than 
oil-based types. 
And it resists 
chalking, fading 
and rub-off better 
than oil-based 


ése added advantage 
stains. of easy water 
die Rustic clean-up. 

tain will beautify —Y 
and protect exter- Cale d Maa 
ior siding, out- ist dealer 
door furniture and who carries 
fencing, aswell — LUCITE Rustic 
as interior beams Cain ae well 
and paneling. ain, as well as 

other wood fin- 

Available in eight ishes and paints 
handsome colors, from Du Pont. 


How to be 
Bullish on a budget. 


There are nine Taurus floor plans, from 
17 to 29 feet. And now there are also two 
mid-size Taurus 5th wheels. 

Check them out at your Terry/Taurus 
Dealer. If you've got an eye for vacation 
value, you'll like what you see. 


Make a very wise investment: 

The 1978 Taurus. The travel trailer that 
dica features you'd expect in a much 
higher priced RV 

“or example, the headroom in the new 
Taurus is a full 6'4v27 


For more information, write Dept. PS, Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523 A 
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Protected by a Full One-Year Ownercare Warranty. 
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Hi-fi phono cartridges - 


[Continued] 


Shure engineers devised an elabo- 
rate computer program that ena- 
bled them to test dozens of designs. 
A telescoping shank, made with a 
special heat-treated aluminum al- 
loy, was finally selected. 

Also for the new type IV, anoth- 
er technique called dynamic vibra- 
tion absorption was borrowed from 
Shure's CD-4 quadraphonic car- 
tridge (the M24H). To control 
mechanical resonances, special rub- 
bery elastomer materials that be- 
have differently at various frequen- 
cies are used with the type IV 
shank. The elastomer material pro- 
vides mechanical damping at high 
frequencies but not at low and mid- 
range frequencies. 

Since most cartridges rely on 
magnetism to convert mechanical 
stylus motion into electrical sig- 
nals, many designs benefit from 
new magnetic materials. Special 
alloys can produce stronger mag- 
netism with less weight and bulk. 

For its MC-1000 moving-coil car- 
tridge, Nakamichi adopted the 
crystal Permalloy it developed for 
tape heads. The stationary magnet 
provides a stronger field and higher 
signal-to-noise ratio. Shure's V15 
type IV cartridge has a tiny, high- | 
energy magnet on its cantilever 
that lowers effective tip mass. 


Graphite fibers in the Shure V15 type 
IV brush, plus special bearings, minimize 
record warp problems, drain off static 
charges, and clean grooves. Stabilizer 
also has up (non-operating) and stylus- 
guard positions, shown in dashed lines. 
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Itching? san Hash? Get fast relief 
with Cruex, the leading Jock Itch product 
in America. Cruex soothes. Helieves. 

- — And its medicated to fight the causes of : 
~~ Jock Itch. Use Cruex aerosol or squeeze 
powder for easiest application, or new  - 
formula Cruex cream for more concen- 
-trated medication. Get Cruex. There’ S 
-. nothing like it for Jock Itch. 


Pharmacraft Consumer Products ©1978 E Penwurt Corporation 


SYSTEM TRACKABILIT Y 
[.] THEORETICAL RECORDED VELOCITIES 
ACTUAL MEASURED RECORDED VELOCITIES _ 


— 
e 


V15 TYPE IV 
WITH DYNAMIC 
STABILIZER 

V OPERATING 


- 
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Strain-gauge cartridge using a semi- 
conductor material is marketed with an 
amplifier that also supplies current for 
the cartridge. Output of Ram Audio Sys- 
tems' 9210 is plugged into a high-level 
(AUX) input of any preamplifier. 


PEAK VELOCITY CM/SEC 
O 


Lo 4 — 10 40 100 400 iK 4K 10K 20K 
M— SUBAUDIBLE — — — — AUDIBLE SIGNAL REGION ———— — — ——Jy 


FREQUENCY IN HERTZ 


Tracking improvement of new Shure gion, where record-warp resonances 
type IV over older type III is greatest in create abrupt dip in trackability—the 
| high-frequency bands and subaudible re- ability of the stylus to maintain contact. 


Tiny capacitor from Ortofon fits between cartridge terminals to provide addi- 
tional input capacitance. Low input capacitance can cause high-frequency peak- 
ing with some cartridges; some turntables use low-capacitance cables for CD-4. 
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ON TARGET 


By PAUL WAHL 


Short gun 


Originally designed as a snake gun 
(hence its name), the Snake Charmer 
is a handy little 410-gauge single-shot 
that weighs a mere 314 pounds, has an 
18Vg-inch barrel, and is just 281% 
inches from muzzle to butt. That's 
about as short as a smooth-bore can 
get without running afoul the federal 
law requiring a shotgun to have a 
barrel at least 18 inches long and 
measure not less than 26 inches over- 
all. 

The Snake Charmer's barrel and 
frame are stainless steel and its stock 
and forearm are high-impact molded 
plastic, making it rust-resistant and 
rugged enough for hard use. This is a 
manually cocked hammer gun, opened 
by pressing a button in the front of the 
trigger guard. Takedown requires a 


standard-blade screwdriver to unscrew 
the hinge pin and a Phillips screwdriv- 
er to remove the forearm screw. Light 
recoil and the well-designed thumbhole 
stock make possible one-hand firing, 
pistol fashion. A compartment in the 
butt holds four extra shells. There are 
no sights, but who needs them on a 
gun like this? 

Ideal for pest control and pot hunt- 
ing, the Snake Charmer should prove 
popular with outdoorsmen and farmers. 
It also makes an easily stowed survival 
gun for aircraft on overflights of wilder- 
ness areas. 

Priced at $89.95, the Snake Charm- 
er is the product of H. Koon, Inc., 
Dallas, Tex. lt is distributed by Bob 
Meece Co., Inc., 1602 Stemmons, Car- 
rollton, Tex. 75006. 


Gun luggage 


If you travel with firerams, even in 
your car, they need the protection 
afforded by lockable, rigid cases. | 
checked out three popular kinds of gun 
luggage: ABS plastic, fiber, and alumi- 
num. In all of these cases, the contents 
are held securely in place and well 
protected by thick foam padding. Ade- 
quate latches, locks, and handles are 
provided. 

Protecto Plastics, Inc. (Box 68, 
Wind Gap, Pa. 18091) offers a line of 
ABS rifle and shotgun cases priced from 
$46.50 up: the large two-gun case 
pictured lists at $62.95. 


Fiber gun cases with a handsome 
wood-grain finish are made by Alco 
Carrying Cases, Inc. (601 W, 26th St., 
New York, N.Y. 10001); prices range 
upwards from $41,65 

l've found these ABS and fiber cases 
quite satisfactory for general use. How- 
ever, in my opinion, the only gun cases 
for long hauls and rough handling are 
those manufactured by Kalispel Metal 
Products (Box 267, Cusick, Wash. 
99119). These are constructed of 
heavy-gauge marine aluminum, heliarc 
welded, well-sealed against dust and 
moisture, and have heavy-duty latches 
that can be padlocked for maximum 
security. Such a case will weigh about 


E 
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50 percent more than a similar-size 
plastic or fiber one. The two-gun model 
that | tried scaled about 16 pounds 
empty and just under 35 pounds with 
two scoped rifles. This particular case 
lists at $149.95, but may be bought for 
$89,95 plus $5 for shipping from Stone 
Johnny Mountain Shooters (Box 6, 
Usk, Wash. 99180), which offers other 
KMP rifle and shotgun cases discount 
priced from $69.95 up. 

Incidentally, these manufacturers also 
make cases for handguns. 


New 22 rimfire cartridge 


Winchester-Western recently added 
the ultrahigh-velocity Super-X Xpediter 
22 to its rimfire ammunition line. The 
box says “Long Rifle" and the round is 
intended for use in firearms chambered 
for 22 LR but, strictly speaking, this is 
not a 22 Long Rifle cartridge. Like the 
CCl 22 Stinger introduced last year 
[On Target," March 777], the Xpedit- 
er has a different case, approximately 
1/10 inch longer than that of the 
conventional 22 LR. 

The standard hollow-point bullet for 
22 LR is 37-grain, while that of the 
Xpediter weighs only 29 grains. The 
latter is described by the manufacturer 
as having “a specially engineered 
hollow-point cavity designed to deliver 
positive energy release, even in short- 
barreled firearms." CCl's Stinger has a 
32-grain hollow-point bullet. 

Fired from a 24-inch barrel, the 
Xpediter bullet has a muzzle velocity of 
approximately 1680 feet per second 
and a muzzle energy of about 182 ft- 
Ibs. By comparison, the figures for the 
standard 22 LR high-velocity hollow- 
point cartridge are 1280 fps and 138 
ft-lbs. The Xpediter bullet also has a 
flatter trajectory—drop is approximately 
one inch less at 100 yards. All this adds 
up to a promise of superior performance 
on small Game and varmints. 

According to  Winchester-Western, 
"Xpediter ammunition is designed to 
give maximum velocity within industry 
standard pressure limits in caliber 22 
Long Rifle sporting chambers," And 
they add in a warning on the Xpediter 
box: “If in doubt about your firearm 
chamber check with the firearm's man- 
ufacturer.'' 

Suggested retail price of Super-X 
Xpediter 22 ammunition is $2.11 per box 
of 50. Standard 22 LR high-velocity 
hollow-point cartridges cost $1.68. 
Manufacturer is Winchester-Western 
Division, Olin Corp., 275 Winchester 
Ave., New Haven, Conn. 06504, 


New book 


My book, Gun Trader's Guide, re- 
cently marked its 25th anniversary with 
publication of the revised and enlarged 
eighth edition. This is a 392-page 
catalog of U.S. and foreign firearms of 
the 1900-1978 period, providing speci- 
fications and current market values 
for 3749 rifles, shotguns, and hand- 
guns; 2035 models are illustrated. 
Price is $7.95. From Stoeger Publish- 
ing Co., 55 Ruta Ct., South Hacken- 
sack, N.J. 07606, Gs) 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


K. R. Browen 


Glass-tube 


solar collector 


Twenty-tube modules are arrayed on 
carport roof. Aluminum-foil concentrat- 


By EDWARD MORAN 


So far, in the brief history of solar 
industry, flat-plate collectors have 
predominated because of simplicity 
and ease of construction. But, ar- 
gues K. R. Brower, the cost of many 
off-the-shelf collectors is soaring 
($8 per square foot and up) due to 
the inflated prices of metals and 
glazing. Using fluorescent tubes, 
Brower developed a tubular collec- 
tor that, he says, is “equal or 
superior in performance to double- 
glazed flat-plate collectors in the 
usual operating range." 

Brower was able to hold the 
material costs down to about $1.28 
per square foot by using glass tubes 
and wood instead of metal or plas- 
tic. His collector is a tubes-within- 
tubes design. The outer tubes (1.5" 
dia.), when fitted with aluminum- 
foil reflectors, concentrate the sun- 
light on the inner tubes (0.39" 
dia.). These, painted black to ab- 
sorb heat, contain the antifreeze 
heat-transfer mixture. 

Brower's collector has been in 
operation for more than a year in a 
domestic hot-water system, backed 
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ing reflectors inside tubes make seasonal 
changes of collector angle unnecessary. 


up by a gas heater. But since the 
collector began operating, gas con- 
sumption has been reduced by 
about 1000 cubic feet per month, 
the equivalent of 33,000 Btu per 
day. Maximum experimental out- 
put from the 40-sq.-ft. collector is 
44,000 Btu per day. Efficiencies 
have been tested under a variety of 
conditions. Assuming a theoretical 
limit of 100 watts/sq. ft. at normal 
incidence, efficiency ranges from 
45 to 66 percent. 


Construction details 


At first, Brower used standard 
fluorescent lamp tubes by sawing 
off the ends and cleaning the inner 
surfaces. Later, he obtained empty 
tubes from a manufacturer for 24 
cents per tube (including deliv- 
ery). He purchased inner glass 
tubes from a scientific supply 
house for 17 cents each. The reflec- 
tors were made of household alumi- 
num foil cut into 214-inch-wide 
rolls with a sharp knife mounted on 
a lathe. These foil strips were then 
formed on a mandrel into hemicy- 
linders. When inserted into the 
outer tubes, the foil remains in 


U-shaped connectors enclosed in Lucite 
blocks are cemented to projecting ends 
of inner tubes (top). Outer tubes are 
fitted to grooves in end plates (bottom). 


OPTIC AXIS 


SUN'S RAYS 
AT EQUINOXES | MAR.2I & SEPT. 21) 

At equinoxes, sun's rays enter at normal 
incidence; at solstices, they enter 23 de- 
grees from axis. Aluminum foil concen- 
trates sunlight onto inner tube. 


place by friction. The inner tube, 
through which the liquid flows, fits 
inside this assembly, slightly in 
front of the focal line for reflected 
rays (see drawing). 

Brower designed each collector 
as a module containing 20 tubes. A 
wooden plate at each end frames 
the module and reduces convective 
losses at the edges. The inner 
tubes, which are slightly longer 
than the outer tubes, pass through 
a hole in each plate. Brower made 
the end plates on a drill press by 
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cutting grooves for the tube ends 
with a homemade fly cutter. He 
then drilled clearance holes for the 
inner tubes. Side rails are attached 
to the end plates by butt joints that 
are screwed and glued at one end 
and clamped at the other to allow 
for swelling or shrinking without 
disturbing the paint and caulking 
between glass and wood. 

After filling the interior space 
with fiberglass insulation, Brower 
attached the !4-in. plywood base to 
the end plates and side rails. He 
painted the inner glass tubes black 
on the outside and inserted them 
through the holes previously pre- 
pared. Finally, he cemented U- 
shaped connectors onto alternate 
pairs of the projecting ends of the 
inner tubes, All joints in the collec- 
tor assembly are sealed with caulk- 
ing and then painted. U-shaped con- 
nectors produce a boustrophedonic 
flow pattern, according to Brower. 
(The antifreeze heat-transfer mix- 
ture alternates flowing right to left 
then left to right as it courses 
through the collector.) The tubes 
could also be connected end-to-end 
from one panel to another, using 
fewer U-shaped fittings. 


Durability 
Since the tubes are exposed di- 


rectly to the elements without a 
flat glazing, Brower was concerned 
about their fragility. He tested for 
hail resistance by dropping chunks 
of ice from a height of 20 feet. It 
took an 18-gram cube 12 impacts 
before one tube broke. Indeed, 
reports Brower, “most of the ice 
cubes shattered against the tubes 
without breaking them." In physi- 
cal terms, a storm of three-cm hail- 
stones creates an impact energy of 
0.81 joules; Brower's test created 
1.07 joules. 

“There have been very few main- 
tenance problems," says Brower. 
Once, during an electrical interrup- 
tion, the pump failed, causing the 
collectors to overheat. Antifreeze 
used in the closed-loop system soon 
boiled because of the concentration 
of sunlight. But the pressure rise 
did not damage the collector tubes. 
The antifreeze mixture erupted 
from the pump reservoir and had to 
be replaced. 


Control circuitry 


Brower’s system is automatically 
controlled by means of a thermistor 
circuit. He installed a thermistor in 
a glass-covered insulated container 
that is exposed to sunlight. When a 
predetermined temperature has 
been reached, the pump relay is 


Read and follow label directions. 


energized. The pump shuts off 
when the collector water is suffi- 
ciently warm, or when the thermis- 
tor is cooled below the operating 
point by clouds or darkness. 


Optical characteristics 


All solar rays are intercepted by 
the inner tube, although rays enter- 
ing the outer fringes undergo two 
reflections before interception. At 
the solstices, rays enter at an angle 
23 degrees from the axis, but all 
rays are still intercepted by the 
inner tube so there is no need for 
seasonal adjustment of the panel. 
Tubes must be oriented on an east- 
west axis. 

To ask a specific question, send a 
stamped return envelope to K. R. 
Brower, 1306 Vista Dr., Socorro, 


N.M. 87801. 


Your idea may bring you $200 
Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be 
purchased at regular rates for use elsewhere 
in the magazine. 

To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 
Write your name, address, and Social Security 
number on each item. Mo material can be re- 
turned unless you enclose a stamped, self- 
addressed envelope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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Kodak introduces 
( I rí Our t position. For a 


Instant color by " is 

Kodak. You get it horizontal group 
“awe Instant cameras “i: 
instant cameras. camera upright. For 
Now, there's a low-priced, hind or on the side of your sub- a vertical subject, hold the camera sid 


motorized instant camera that gives ject. And you can buy a Kodak ways. And, you can have copies made 
you what no other motorized instant Colorburst 100 instant camera of your favorite pictures from wallet _ 
camera can — bright, brilliant, burst- in a handy kit that also contains a size to enlargements. 
ing color by Kodak. And its so sim- Kodak electronic flash. Easy-to-use 
ple. Just press the button and out Only Kodak instant cameras— <j 
pops a clean, white print that turns cameras give you vertical or lovely-to- €2 
to magnificent color right before horizontal instant pictures. look-at 
your eyes. Like magic. Its com- All you do is change camera prints. 
pletely automatic, no timing, no 
peeling apart, no mess. — 
Close up or far away— 
focusing’s a snap. 
Kodaks “zooming circle" 
helps you get sharp, clear 
pictures of your favorite 
people because it lets 
T. you set the 
focus quickly 
| and easily. 


Colorburst instant cameras 
are comfortable to hold with 
just enough weight for shoot 
ing stability. Best of all, Kodal 
instant cameras give you wha 
no other motorized 
instant camera can 
—bright, brilliant, 
| i R bursting color by 
i siden ws t OO »r Kodak. And after all, isn't 
| A KODAK INSTANT CAMERA E NN color the way to choose an 
"—7 =| instant camera? 
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Tough, ankle 


prints instantly. 

All Kodak instant prints have 

an elegant, textured Satinluxe " *The only 
finish that protects them from low-priced, 


smudges, smears, fingerprints. You motorized 
can even wash spills off with water. instant cameras. 


Electronic flash pictures. | A 
Colorburst instant cameras use cm a dog 
flipflash or electronic flash. The IS oe. ngnt, 


Kodak electronic flash has an elec- — brilliant, 

tric eye that gives you correct expo- bursting color — 
sures automatically. Great for fill by Kodak. te 

flash outdoors when the sun is be- — — Eastman Kodak Company, 1978 E S 


PS| Whats News 


A few months ago we sent aviation 
editor Ben Kocivar to California to look 
into the strange “wingless” plane that 
ended up on our April cover. Ben 
always uses such trips to drop in on 
some of the principal research centers 
around the country to find out what's 
going on. On this trip, he went to 
NASA's Dryden Flight Test Center at 
Edwards Air Force Base. There, he 
found out about Dale Reed and the 
Mini Sniffer you see on the cover this 
month. Ben not only came back with a 
story and a cover on that, but a tale 
that may tell something about the way 
Reed operates. 

"A famous editor once told me that 
you can never tell from looking wheth- 
er a writer is working or not," reports 
Ben. '"| thought of that when | met 
Dale Reed, His office is littered with 
tiny cardboard and balsa model plane 
designs. Someone who didn't know 
better might think they were just toys. 
In fact, Reed told me, they are 'think- 
ing-out-loud engineering. When he 
gets an idea he often first tries to see 
how it will fly by making a small 
cardboard or balsa model held togeth- 
er with paper clips and staples. Test 
flights with these are quick, easy, and 
inexpensive. So are improvements. And 
if you have any doubt as to whether it 
is all just play, one of his results was 
the Mini Sniffer, which may some day 
fly around Mars." So, Ben concludes, 
"you can never tell when an engineer 
is working just by watching him play." 
The story starts on page 66. 


Solar results: super 


Back in October, 1976, | reported on a 
number of new concentrating solar 
collectors being used not only for heat- 
ing but for supplying hot water for 
operating absorption-type air condi- 
tioners. One of the collectors men- 
tioned—and portrayed on the cover of 
that issue—was the Northrup unit. 

A short time before that, officials of 
Trinity University in San Antonio, Tex- 
as, had become alarmed that the cost 
of gas had increased six times over its 
price five years earlier. They decided 
to install a huge solar system on six 
student resident halls and an athletic 
complex, using 1608 Northrup collec- 
tors. 

When the project was planned sev- 


eral years ago, engineers estimated it 
would save $61,000 the first year and 
pay for itself in just over seven years. | 
recently heard from Lynn Northrup, 
president of the company, who tells me 
the installation is doing even better 
than expected. It went into operation in 
April, 1977. By December, officials 
calculated, they had avoided burning 
more than 30 million cubic feet of gas, 
saving $60,000 in just nine months. 


Packing them in more tightly 


Most computers today, both commer- 
cial and home types, use magnetic 
tapes and discs as memories for 
data storage. But there are drawbacks— 
acquisition time is fairly high, and both 
contain a lot of mechanical hardware 
with many moving parts that can wear 
and cause trouble. 

One of the most promising new 
types of high-capacity memory in use 
today is the magnetic bubble memory 
[PS, Feb. '70]. Physicists developed it 
at Bell Labs about 10 years ago when 
they found that small areas could be 
magnetized on the surface of certain 
kinds of semiconductors, and used to 
store information. 

Now, IBM researchers have an- 
nounced that they have developed a 
bubble one-eighth the size of those used 
in current equipment. These new bubbles 
are about 4000 angstroms in diameter 
(an inch contains 254 million ang- 
stroms). That means you can pack 30 
times as many bits of information in a 
given area as before, and that kind of 
packing density can give spectacular re- 
sults. For example, using this new 
technique, all information in the 1076 
pages of the Brooklyn telephone direc- 
tory could be stored in computer 
language in a magnetic bubble memory 
in a circular area about a half inch in 
diameter. It will be several years 
before the new device is ready for the 
market. But this just could be the 
development needed to give computers 
essentially unlimited memory at a 
price everybody can afford. 


Nuclear alternatives 


We often wonder if people who oppose 
nuclear power so vigorously ever stop 
to consider the realistic alternatives. 
With gas and oil getting scarcer and 


more expensive, a lot of people are 
pointing to coal as the principal solu- 
tion—one that could perhaps eliminate 
the need for nuclear power. Estimates 
place coal usage by utilities at about a 
billion tons by 1985—more than dou- 
ble what it is now. 

But this massive switch to coal does 
not come without attendant problems. 
Modern coal plants don't burn chunks 
of coal. They burn finely pulverized 
coal powder to extract more of the 
potential energy. Unfortunately, this 
powder produces enormous amounts of 
extremely fine ash that escape through 
even the best pollution-control devices 
available. Nor do the filtering mecha- 
nisms in your nose and throat intercept 
these  super-fine particles, so they 
become lodged in the lungs of anybody 
who breathes them. 

Furthermore, these powders contain 
dangerous metals. Arsenic, cadmium, 
and vanadium condense on the surface 
of the fine ash as it travels up the hot 
stacks. And now, reports Engineering 
News-Record, health researchers for 
the EPA say there is an 85-percent 
chance ash particles can cause cancer. 

Nuclear energy certainly carries 
some risks. But so does every energy 
source. It's time to view them all in 
balanced perspective. 


Congratulations 


It's always a pleasure to report on new 
honors for the Popular Science staff. 
Arthur Fisher, group editor for Science 
and Engineering, also occasionally 
writes articles for other publications. 
He did such a piece called “Slow 
Viruses: Biological Time Bombs” for 
the 1978 Nature/Science annual pub- 
lished by Time-Life Books. We have 
just learned that the piece has won the 
Claude Bernard Science Journalism 
Award given by the National Society 
for Medical Research for “responsible 
science reporting which has made a 
significant contribution to public un- 
derstanding of the life sciences... .” 


VY a 


Executive Editor 
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Mini Sniffer, a radio- 
controlled powered glider, 
will replace piloted jets 
for high-altitude research. 
Then it may go to Mars 


By BEN KOCIVAR 


When I first saw the Mini Sniffer 
with its strange lightweight wing 
and its spindly-legged landing gear 
quivering in the light desert gusts, 
it seemed an incredibly frail ma- 


Hydrazine fuel for Mini Sniffer's engine 
is highly volatile and toxic, so handlers 
wear asbestos protective suits (top). 
Project leader Reed is shown with close- 


chine. In flight, it buzzes around 
the sky like a big radio-controlled 
model airplane—an expensive plav- 
thing. But the Mini Sniffer is no 
toy. This 196-pound remotely pilot- 
ed vehicle (RPV) with its 22-foot 
wingspan was designed by the Na- 
tional Aeronautics and Space Ad 
ministration for serious work. 

The Mini Sniffer project was 
started in 1975 to develop an un- 
manned survey plane that could 
measure turbulence and both nat- 
ural and man-made pollutants at 
heights above 70,000 feet. Such 


up of engine (left). Fitted with different 
engines, Mini can perform missions 
ranging from low-altitude snooping to 
100,000-foot research flights. 


For takeoff and landing, Mini Sniffer is 
controlled by pilot in back of truck (top, 
right). Alternatively, it can be handled 
by pilot in helicopter. When plane is out 
of sight, he hands over "stick" to NASA 
control room (below, right). Mini Snif- 
fer flies at about 40 knots at sea level, 
true and indicated air speed. Thinner air 
at 70,000 feet means indicated air speed 
is still 40 knots but true speed is 160 
knots. At 100,000 feet, true air speed 
goes up to 250 knots. 


very-high-altitude missions are now 
performed by exotic balloons, 
sounding rockets, jet-powered U-2’s, 
and the triplesonic SR-71. And the 
cost is astronomical. A fleet of Mini 
Sniffers could perform many of 
these tasks for much less money. 

Moreover, Mini Sniffers might be 
used in any situation where quick 
deployment, precise control, securi- 
ty from interception, and ability to 
perform perilous missions without 
risking the life of a pilot are prime 
considerations. 

“And such Earth missions are 
just the beginning,” says Dale 
Reed, the NASA project manager 
for the Mini Sniffer. A much more 
ambitious scheme is to rocket a 
squadron of such craft to Mars. 
There they will make programmed 
reconnaissance flights on the Red 
Planet (see page 68). The hope 


a 
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is for a launch in 1984, with 
flights and landings on Mars in 
1985-86. 

The Mini Sniffer incorporates 
some unusual features that make it 
uniquely suited for missions in the 
Martian environment and for high- 
altitude flights from Earth: 


9 Its light weight, combined with 
its unusual airfoil, much like that 
of the man-powered Gossamer Con- 
dor (see page 69), provides lots of 
lift even in very thin atmosphere. 

€ Its hydrazine monopropellant 
engine (see below) needs no outside 
oxygen. 


€ It has interchangeable nose 
sections that can be fitted for dif- 
ferent missions. 
€ Its remote, highly reliable con- 
trol system operates to 100,000 feet 
up and 400 miles out. 
® It has a transponder for radar 
Continued 


How the hydrazine engine works 


Hydrazine, a compound of hydrogen and nitrogen (N:H.), 
is a colorless, oily liquid that is very poisonous and also 
highly corrosive. It leaves fumes in the air that smell foul, 
like ammonia. But its ability to furnish heat energy for 
power without using oxygen makes it an ideal fuel for 
the Mini Sniffer. 

The operation of the hydrazine engine is simple. The 
fuel is stored in a very thin aluminum tank where it is 
slightly pressurized (to 50 psi) with nitrogen, (Without 
the pressurization the lightweight tank would collapse 
when the fuel was used up and the Mini descended to 
low altitudes.) The hydrazine feeds into the fuel pump 
and is pressurized to about 850 psi. Then it goes to the 
throttle valve, where part of the fuel is bypassed back to 
the pump suction. The rest goes to the gas generator. 
Here a catalyst, primarily iridium (a rare metal similar to 
platinum), causes the liquid hydrazine to change to a hot 
gas at 1700" F. The gas is delivered through a tube into 
the plenum where it is stored (still at 850 psi). As the 
piston goes over top dead center, the valves are opened, 
venting the gas into the cylinder. As the piston starts 
down, the valves are closed, the plenum begins to re- 
pressurize, and the volume of gas in the cylinder expands 
to push the piston. 


GAS PLENUM mE", GAS GENERATOR 
CHAMBER Een KS, (CATALYST BED) 
PISTON- F kS 
ACTUATED- Yum FA) PISTON 
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CRANKCASE PU 
GEARING (4:1) 
FUEL OUTLET 
The oil-filled cooling line is routed through the fuel 
tank. This not only helps dissipate the engine heat but 
also warms the hydrazine so that it doesn't freeze in the 
cold temperatures at high altitude. 
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tracking like the ones airliners have. 
è It carries a high-data-capacity 
telemetering transmitter to send in- 
formation back to Earth. 
® A wing-leveling and yaw- 
damping system keeps it steady. 


"Dr. Strangelove” 


'The idea of sending Mini Sniffers 
on Martian missions originated 
with Dale Reed, a smiling, courte- 
ous, and pleasant aerodynamicist at 
the Dryden Flight Research Center 
in Edwards, Calif. He’s jokingly 
called the “Dr. Strangelove” of 
Dryden, but that’s a sign of respect 
—not of anything sinister. It’s just 


that he specializes in way-out ideas. 

Reed did the early research on 
lifting bodies that led to the final 
design of the Space Shuttle. He is 
working on a proposal for a micro- 
wave electric-powered airplane. 
Somehow, with his soft-spoken 
charm and computer logic, he con- 
vinces hard-nosed skeptics. 


Three versions 


The Mini Sniffer has evolved 
through three design phases. The 
first configuration was a weight- 
saving flying wing with a small 
canard wing up ahead. But on the 
twelfth flight the little craft devel- 


oped stability problems. It went into 
an unrecoverable flat spin, descend- 
ing slowly in the desert air. 

The soft landing gear absorbed 
most of the crash forces, but the 
engineers decided to change the 
design to a twin-boom, tail-aft con- 
figuration to provide more stability. 
They also added the dihedral wing 
tips to help the rudder keep the 
wings level. These provide the lat- 
eral stabilizing effect of dihedral 
wings and also increase the aspect 
ratio and enhance the cruise and 
gliding range of the plane. Now, 
with the help of a gyroscope, the 
plane automatically keeps its wings 


NASA planners at the Jet Propulsion Laboratory have a scheme 
to rocket four to eight folded airplanes, offspring of the Mini, 
on an 11-month voyage to Mars. The planes would be stored 
in individual aeroshells aboard a space "bus." The bus would 
be transported by the Space Shuttle, then rocketed on to 
Mars. The planes, in their protective shells, would be ejected, 
enter the Mars atmosphere, and be slowed by parachute. On 
the way down, they would unfold, shed the chutes, and start 
cruising on 2100-mile missions in predetermined directions. 
Like slow-flying cruise missiles, they would have terrain- 
avoidance radar guidance and be able to skim mountains and 
thread valleys on Mars. With small VTOL hydrazine rocket 
engines, they could land and take off like helicopters, gather _ 
air samples, shoot high-resolution photos, and do aerial mag- 
netic and gravitational surveys. They would relay information 
to a satellite circling Mars; it would transmit data from the 
planes back to Earth, and from Earth to computers on the 

planes. Finally, the Mars planes could collect soil samples to - 


be retrieved by later space missions. 
68 | POPULAR SCIENCE 


How Mini Sniffers would probe Mars 
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Kindred airfoils 


The unusual high-lift airfoil used in the 
Mini Sniffer is strikingly similar to that 
of the Gossamer Condor, the man-pow- 
ered plane that captured the long-covet- 
ed Kremer Prize [PS, Oct. ‘77 and Jan. 
'78]. 

The original Mini Sniffer concept 
called for a tailless plane that could fly 
in thin air. The wing had to be thick 
enough for strength but without increas- 
ing weight, and it had to have low zero- 
lift pitching moment (meaning it should 
be designed to be very stable at low 
speeds). These requirements led Mini 
sniffer's designers to an airfoil devel- 


GOSSAMER 
CONDOR 


oped by Dr. Stan Miley at Mississippi 
State University. 

At about the same time, Dr. Paul Mac- 
Cready Jr. and Dr. Peter Lissaman de- 


| MINI SNIFFER 
(FIRST VERSION) 


veloped the airfoil for the Gossamer 
Condor. "It's just a case,” says Dale 
Reed, ''of similar design requirements 
that forced the same solution.” 


level by rudder control alone. These 
first two Mini Sniffers were pow- 
ered by conventional gasoline en- 
gines—two-stroke McCullochs. 

The third version has a slightly 
longer nose, a lighter tail made of 
Kevlar, and a bigger prop. But most 
important, this vehicle has the spe- 
cially designed 15-hp hydrazine 
monopropellant engine, which 
works much like a steam engine. 
The engine was designed by James 
Ackkerman of the Johnson Space 
Center in Houston. Since it needs 
no external oxygen for combustion, 
the hydrazine engine avoids the 
air-breathing problems other en- 
gines have at high altitudes. Liquid 
hydrazine has a high energy content 
and, in the presence of a catalyst, 
converts easily into a hot gas. 

Hydrazine is finding increasing 
use as an energy source in satellite 
rocket systems, aircraft emergency- 
power units, and undersea buoyan- 
cy systems. It is a primary energy 
source for the flight-control system 
on the Space Shuttle Orbiter. It is 
used in torpedo turbine motors and 
as auxiliary power for the Concorde. 


Sniffing out Mars 


It’s the hydrazine engine that 
makes the Mars scenario possible. 

“The Mars atmosphere is basi- 
cally carbon dioxide,” explains 
Reed. “That is where the hydrazine 
propellant comes in, because it 
doesn't need outside oxygen for 
combustive power. 

"We already know a lot about 
Mars from our Mariner and Viking 
shots," Reed continues. “For exam- 
ple, there are indications that the 
Mars atmosphere is no more turbu- 
lent than our desert air here in 
California. 

"Mars' gravity is only 0.377 that 
of Earth's. Therefore it will take 
less power to fly there; that means 
we can fly 214 times farther on 


Mars with the same amount of fuel 
we use for an Earth mission. Actu- 
ally, we figure it will take about 
one-fourth the horsepower to fly the 
Mini Sniffer on Mars as it does on 
Earth." 

But though the present Mini 
Sniffer could fly on Mars, a larger 
sailplane-like craft—with perhaps a 
50-foot wingspan—is now being de- 
signed for the mission by Develop- 
mental Sciences, Inc. The larger 
plane could carry a much heavier 
payload and also have a longer 
range. 


Earthly economics 


But first the Mini Sniffers will be 
used for terrestrial missions, Reed 
reminded me. For these he sees the 
Minis as one answer to the astro- 
nomical cost of high-altitude re- 
search. A Mini Sniffer with the hy- 
drazine engine might cost about 
$40,000. And though it cannot re- 
place planes like the U-2 and the 
SR-71 altogether, it will substantial- 
ly cut costs of the missions where 
it can be used. The most recent or- 
der for U-2's came to more than 
$22 million per plane; one SR-71 
costs many times that. 

While these planes fly much fast- 
er and carry much heavier pay- 
loads (700 pounds for a U-2 vs. 25- 
90 pounds for a Mini Sniffer), 
speed and weight-carrying ability 
aren't needed on many missions. If 
you wanted to measure radioactiv- 
ity in various places simultaneous- 
ly, using U-2's would be prohib- 
itive in terms of both equipment 
and operating costs. But Mini Snif- 
fers could make such a multi-sam- 
ple mission economically reason- 
able. Also, Mini Sniffers don't need 
the runway, support personnel, and 
related services of a full Air Force 
base the way a U-2 does. Another 
benefit: The Mini could be 
launched from just about anywhere, 


even from a ship on the high seas. 

"What other kinds of missions 
might the Mini Sniffers sent 
on?" I asked Reed. 

"Well, for starters we are trying 
to determine what man-made pollu- 
tants are doing to the ozone—such 
things as harmful refrigerants, 
nitric oxide, and solid particles that 
float up to very high altitudes. 

“The concept also has important 
military applications for monitor- 
ing and surveillance," Reed ex- 
plained. “These unmanned midgets 
could be used for low-altitude mis- 
sions, which might go as high as 
20,000 feet. A muffled reciprocating 
gasoline engine driving a large, 
slow-moving, quiet propeller might 
be used for sneaky ground surveil- 
lance such as border and pipeline 
patrol. For this, the small size of the 
Mini Sniffer is a great advantage." 

Another model being considered 
(by Teledyne Ryan Aeronautical 
Co.) would fly at altitudes of about 
40,000 feet using a small turboprop 
engine. 'This kind of plane could be 
airborne quickly for use as a com- 
munications relay platform that 
could circle overhead for hours to 
relay information in an emergency. 

A Mini Sniffer, using the hydra- 
zine engine with its big, slow-mov- 
ing prop, could be rocketed in its 
foldup mode to higher than 100,000 
feet, and unfold while hanging from 
its parachute, much like the Mars 
version. The military is interested 
in this idea for a communications 
platform for long-distance, line-of- 
sight communication. 

Meanwhile, spin-offs from the 
airfoil alone could influence the de- 
sign of powered sailplanes, hang 
gliders, and slow-flying commercial 
aircraft. Even the design of new effi- 
cient sails for pleasure boats and 
wind-powered ocean cargo ships 
may someday benefit from the inno- 
vative Mini. 
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‘79 Mustang 
and Capri 


get a turbocharger 


Ford's all-new sporty cars 
get big-engine performance 
with small-engine economy 


By JIM DUNNE 


The turbocharger is becoming in- 
creasingly popular with auto mak- 
ers as the way to boost mpg ratings 
while maintaining performance. 
Porsche, Saab, Buick, and Mer- 
cedes (see p. 32) have recently 
introduced turbos in a variety of 
engines. Now Ford has a turbo for 
its new Mustang and Capri. 

The turbocharger will boost the 
horsepower of  Ford's 2.3-liter 
four-cylinder by 50 percent. Per- 
formance will match that of a 302- 
cu.-in.-displacement V8, while fuel 
economy will remain about the 
same as that of a four-cylinder 
engine, or 20 to 22 mpg in city 
driving. 

Ford's turbocharger raises the 
horsepower of the 2.3-liter (140 cu. 
in.) engine from 101 at 5500 rpm to 
147 at 6000. The increase means 
that engine output has been 
boosted to better than 1.0 hp/cu. 
in. from 0.67 hp/cu. in. The torque 
jumps from 122 lbs./ft. at 3400 rpm 
to 154 Ibs./ft. at 3500. 

The engine will take the new 
Mustang from zero-60 mph in a 
sports-car-quick nine seconds. A 
nonturbocharged version of the en- 
gine accelerates to 60 mph in about 
13 seconds. Time for the 302-cu.-in. 
V8, Mustang's biggest, is 9.5 sec- 
onds. (All performance times are 
Ford's own, and are optimistic 
compared with tests PS has con- 
ducted on Ford four and V8 en- 
gines in the past.) 

To get more power out of the 
engine, an Airesearch turbocharger 
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was attached to the left—intake-- 
side. It's mounted just behind the 
carburetor and draws its power 
from a cross-under exhaust pipe 
that loops beneath the bell housing. 

The turbocharger's turbine runs 
at speeds of up to 100,000 rpm, and 
its boost is felt in power beginning 
at 3000 engine rpm. Full boost is 
reached at 4500 rpm. 

"You get a delightful whine at 
full speed," a Ford engineer re- 
ports. “In addition, a green light on 
the instrument panel goes on when 
boosting begins." 

Here's how the turbo works: The 
turbine section of the turbo is 
located to the rear of the pump 
section, farthest from the carb. 
When the turbine spins, a bigger 
charge of air and fuel is pulled 
from the carburetor and pumped 
into the intake manifold. The 
stream of exhaust gases that spin 
the turbine go out the exhaust 
system to a catalytic converter and 
out the tail pipe. A preconverter, to 
the right of the engine, treats some 
of the exhaust gases before they 
reach the turbo, but this is an emis- 
sion-control device, not part of the 
turbo system. 

Two limiting systems are used to 
control overboost and pre-ignition 
knock. A two-stage retard system, 
which backs off the ignition timing 
six degrees when an increase of 
three psi is reached and another six 
degrees when six psi builds up, 
controls pre-ignition. In this sys- 
tem, a pressure sensor in the intake 
manifold operates an electronic 
switch that changes the signal to 
the distributor and calls for retard. 

In addition, a waste gate, which 
directs exhaust gases to bypass the 
turbine, controls overboost. This 
slows the speed of the compres- 


sor/turbine and cuts down on pres- 
sure buildup. Waste-gate action also 
is controlled by a sensor in the 
intake manifold that detects pres- 
sure buildup. It signals a spring- 
loaded actuator to open or close the 
gate. The waste gate is calibrated to 
dump exhaust gas through the by- 
pass route when the intake reaches 
six-psi pressure. 

A number of changes were made 
in the structure of the engine in 
order to handle the higher internal 
pressures and the higher tempera- 
tures that result from burning more 
fuel in each cylinder. They in- 
clude: 

€ A solid-steel core head gasket 
that replaces the perforated type. 

€ A wider top ring on each 
piston to withstand higher temper- 
atures in the combustion chamber. 

è Pistons made of forged alumi- 
num instead of aluminum castings. 

è Crankshaft bearings with a 
higher copper content that provides 
more strength. 

® Acrylate intake- and exhaust- 
valve-stem seals for added durabili- 
ty under high heat conditions. 

In developing the turbocharger 
package, each part of the engine 
was carefully monitored for signs 
of failure. The changes show that 
the added power affects widely 
disparate engine parts, and conclu- 
sively answers the question of 
whether a turbocharger can be suc- 
cessfully attached to an ordinary 
engine by do-it-yourself mechanics. 
No way. Problems will show up 
almost immediately, and in several 
different parts of the engine. 


In addition to the engine 


changes, Ford made some altera- 
tions in auxiliary equipment. The 
air cleaner is new, but its change 

Continued on page 116 


Turbocharger fits neatly on left side of Ford's 2.3-liter four- 
cylinder engine (above). Photo at right shows how exhaust 
manifold on right side of engine channels spent gases to the 
turbo on opposite side. The turbo/compressor, waste gate, and 
related equipment are made by Airesearch. 


Drawing at right shows how Sw BOOST- PRESSURE-CONTROLLED 
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shows how the turbo works. i sd AIRESEARCH 
TURBOCHARGER 


When the turbine spins, a big- 
ger charge of fuel/air mix is 
pumped into intake manifold. 
Arrows show how exhaust VALVE 
gases spin the turbine and 
route spent gases to catalytic 


converter and out the tail INTA 
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pipe. The pre-light converter 

is an emission-control device, PISTON 
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Here's an inside look at how 
a pro might design and install 
a solar heating system 


By RICHARD STEPLER 


Los ANGELES, CALIF. 
The slide that flashed on the screen 
showed a contemporary residence 
in the mountains above Los An- 
geles. A large, dramatically angled 
roof readily identified it as a solar 
home. But there was a catch: The 
roof was covered with shingles, and 
the solar collectors were mounted 
in racks on the ground at right 
angles to the house. 

“That,” said solar engineer Jim 
Senn, “is how not to build a solar 
home. The roof pitch and area are 
fine, but it’s facing in entirely the 
wrong direction." 

I was attending a two-day semi- 
nar in Los Angeles to learn how 
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—how to pick the 
right system for your home 


professionals plan and install solar 
heating systems. When Jim Senn 
isn't giving courses to other deal- 
er/installers, he's in the field with 
his own solar company, installing 
Energy Systems, Inc. solar-heating 
equipment in the Los Angeles area. 
He was called in too late to save 
the owner of the “wrong-way solar 
contemporary" some unnecessary 
expense. 

That’s lesson number one in buy- 
ing a solar heating system: Get 
advice from a pro. And, just as 
important, first learn the basics 
yourself. 


The basics 


Solar heating is deceptively sim- 
ple. The sun heats up a blackened 
absorber plate that is usually cov- 
ered with a sheet or two of glass or 
plastic and insulated on the back 
and sides. A liquid, circulated in 
tubes attached to the absorber, or 


allowed to trickle down its surface, 
or air ducted to it carries the heat 
where it's needed: to heat water or 
living space right away; or to heat 
a tank of water or bin of rocks for 
use at night or when the sun's not 
shining. 

The difficulties arise in choos- 
ing a system that's properly sized 
to your requirements; selecting 
components that perform well in 
your region's temperature  ex- 
tremes; and getting all the ele- 
ments to work together. In addi- 
tion, if you're retrofitting, you 
must select a solar heating system 
that is compatible with your exist- 
ing water- or space-heating equip- 
ment. 

The three most common applica- 
tions of solar energy for the home 
are domestic water heating, space 
heating, and swimming-pool heat- 
ing. Here are general guidelines 
for installation of these systems. 


Solar water-heating systems 


Small number of collectors (two to four is typical) and year- 
round use make this solar application cost-competitive with 


In thermosiphon, 
or natural-circula- 
tion system, denser 
cold water falls, ab- 
sorbs heat in col- 
lectors, and rises to 
storage tank. To pre- 
vent heat loss by re- 
verse flow at night, 
tank must be at least 
one foot above col- 
lectors. In areas 
where freezing tem- 
peratures occur, a 
nonfreezing solution 
can be circulated us- 
ing the same princi- 


FLOW 


EXISTING 


conventional fuels. Simplest system, with no energy input, is 
thermosiphon; it requires that storage tank be located above 


Single-tank 

pumped system has 
backup electric 

heating element 

near top of tank. It's 
intended for new in- 
stallations or when 
existing water heat- 

er must be replaced. 
System shown (En- 
ergy Systems, Inc.) 

is direct-heating 
| type; potable water 
| from bottom of tank 
is heated in collec- 
| tors and returned to 
top of tank, In case 
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. DUT 
ple with heat ex- HEATER of freezing temper- 
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ing electric or gas- 
fired water heater 
can be part of sys- 
tem. Shown is full- 
circulation system; 
a loop connects 
tanks so sun can 
heat all the water in 
both. Solar-heated 
water can be hot: 
185* F. Tempering 
valve mixes cold 
and hot water to 
keep temperature at i 
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loop system heats 
water in storage 


changer that's either 
| inside tank or 
wrapped around it 
(shown). Nonfreez- 
ing heat-transfer 
fluid needn't be 
drained from col- 
lectors. Local codes 
| often specify dou- 
ble-walled heat ex- 
changers when a 
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Solar water heating 


The drawings illustrate four 
types of solar systems that will 
heat water for domestic use. In 
addition, air-type collectors can 
heat water via an air-to-water heat 
exchanger. (Solaron Corp. makes 
such a system; see drawing under 
“Solar Space Heating,” next page). 

How large a system do you need? 
The average U.S. family uses from 
20 to 35 gallons of hot water per 
person per day, depending on hab- 
its, or a rough average of 30 gal- 
lons per person. “ESI’s double- 
glazed collector is sized to produce 
30 gallons of hot water per day,” 
says Senn. So you will need one 
collector for each person in your 
family, 

Recommended storage capacity 
is also 30 gallons per person or per 
collector. In two-tank systems the 
backup water heater’s capacity is 


included in the total. A system 
that’s properly sized to your fami- 
ly’s needs will supply at least 70 
percent of the energy used to heat 
water. 
- "Usually water in a solar heating 
system will be hotter than in a 
conventional one," says Senn. “It’s 
possible to get temperatures from 
165 to 185 degrees—dangerously 
high for skin contact.” ESI's sys- 
tems use a tempering valve to 
reduce water temperature to a safe 
level (see drawings). 

Other tips from Senn: 

€ Insulate all hot-water piping 
runs, including those to and from 
the collector (s). 

€ Add insulation to the storage 
tank(s). (A major reason that 
many of the systems in New En- 
gland Electric's 100-home test per- 
formed poorly was that they were 
underinsulated, claims Senn.) 

€ Pumps (if any) must pass 


tank via heat ex- i 


collectors. Where this isn't possible, a pump controlled by a 
differential thermostat circulates water. 
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code for use in a potable water 
system. They must have nothing 
but bronze or stainless-steel parts 
in contact with water. They should 
be quiet, have low horsepower, and 
low speed. A pump for a water- 
heating system might draw only 30 
watts and be rated at 1/220 hp. 
(Compare that to the 4500-watt 
calrod you might otherwise be heat- 
ing the water with!) 

€ Air vents are required at all 
high points in the system. 

€ The storage tank should have 
a pressure/temperature relief valve. 

€ Check valves, which permit 
flow in one direction only, prevent 
hot water in the storage tank from 
thermosiphoning to cool collectors 
at night and losing heat. 

Senn recommends that the tem- 
perature differential between col- 
lectors and storage be set at 20 
degrees (DT on) before the system 

Continued 
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Solar space heating 


More solar collectors, depending on your home's heating re- 
quirements, and larger storage (three to five days' worth is 


COLLECTOR& 


iE 


RIGID 
INSULATION 
WIRE 
— SCREEN 
OVER BLOCK 
BOND-BEAM BLOCK 
Solaron's air-type system (above, left) minimizes external 
duct connections: There's one inlet and one outlet for every 
eight collectors (156 sq. ft.). Air handler with blower and 
motor-driven dampers directs air flow throughout system. 
Heat storage is bin of 34- to 1'/5-in. dia. pebbles (rule is 1% 


turns on, and that DT off, or the 
temperature difference between 


AIR HANDLER 
WITH BLOWER E | 
AND DAMPERS AIR -—— | 
TO DIRECT AIRFLOW 


a special differential 
(Rho Sigma's RS500 PH2L) and 


usually recommended) make this solar application a major 
investment. Most also provide domestic water heating to 
maximize return on investment. Two types—air and water— 
are shown below. 
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DIFFERENTIAL 
THERMOGTAT 


pusd | 

nike ^ Gp 
cu, ft. of rock per sq. ft. collector) with vertical air flow. When 
heat is stored, air flows from top to bottom so that coolest air 
is returned to collectors. To heat from storage, flow is from 
bottom to top so that hottest air goes to living space. In sum- 
mer, rock bin can be cooled at night to provide daytime space 
cooling. Air-to-water exchanger supplies hot water year round. 
Energy Systems, Inc. liquid-type system (above, right) illus- 
trates one of many possible variations. Storage water is cir- 
culated through collectors, which automatically drain when 
temperature drops to within a few degrees of freezing. An al- 
ternate system circulates a nonfreezing fluid through the 
collectors and a heat exchanger immersed in the storage tank. 
Space heating can be via water-to-air heat exchanger in forced- 
air system (shown), or heated water can be circulated in 
hydronic space-heating system. Tap water is heated via heat 
exchanger near top of storage tank. 


thermostat 


INSULATED 
STORAGE TANK 


to only a few quarts at the most. 
If the system heats water indi- 


storage and collectors that shuts 
the system down, be set at three 
degrees (see “How a Differential 
Thermostat Controls Solar Heat 
Collection"). 

If the system circulates potable 
water (not a nonfreezing fluid) 
through the collectors, as ESI's do, 
it must have a reliable freeze- 


two solenoid valves, one normally 
closed (takes three watts to open) 
and the other normally open (takes 
three watts to close). As ambient 
temperature approaches freezing 
(or if power fails), the valves close 
and open, respectively, causing 
water to drain from the collectors 
at any point in the system where 
freezing could occur. This amounts 


rectly with a nonfreezing heat- 
transfer liquid (such as an ethylene 
or propylene glycol mixture or a sili- 
con-based fluid), it needn't have 
this feature. This type of system 
requires a heat exchanger, either 
wrapped around the storage tank 
(shown in drawing) or inside it. 
Local codes often specify double- 


protection capability. ESI provides 
Solar swimming-pool heating 
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walled heat exchangers when a 
toxic fluid is used in a potable 
water system. Some manufacturers 
recommend using nontoxic propy- 
lene glycol with a single-walled 
heat exchanger. You should check 
your local code first before you 
make a decision. Also, a heat ex- 
changer reduces heating efficiency, 
and a system of this type requires 
a larger collector area. 
Solar space heating 

The drawings illustrate two 
types of solar space-heating sys- 
tems: one in which air transfers 
heat to a rock storage bin; and one 
in which a liquid transfers heat to 
storage, which is most often a tank 
e of water. A hybrid system uses an 
uninsulated tank of water buried in 
a bin of rocks for storage. Collec- 


High flow rate through unglazed, unin- 
sulated collectors is recommended for 
best performance in heating outdoor 
pools. Solenoid valve, spliced into pool's 
existing filtration plumbing, is controlled 
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by differential thermostat. This device 
compares two temperatures: collector 
and water. When solar heat can be add- 
ed to pool, valve closes and water is di- 
verted to collector array. 


tors heat the water in the tank, 
which in turn heats the rocks. 
Room air is ducted to the rock bin 
for heating. 


| 


Air systems are not subject to 
freezing, leaks, or corrosion. The 
rock storage bin acts as its own 
heat exchanger, and temperature 
stratification is good. Air blown in 
at the top at 140 degrees loses its 
heat as it passes through the rocks 
and is returned to the collectors 
from the bottom at 70 degrees. This 
assures efficient operation of the 
collectors. Air is a poor heat-trans- 
fer medium compared with water, 
however. Also, air ducts are larger 
than pipes, and blower horsepower 
requirements are higher than those 
for pumps in liquid systems. You 
must consider all these factors 
before you make a decision. 

It’s more difficult to size a solar 
space-heating system to a home 
than it is to select a solar domestic 
water-heating system. The solar 
heating system is sized to replace a 
certain proportion of heat that is 
lost from the home. There are well- 
established formulas for determining 
heat-loss characteristics, but they 
are complicated and are probably 
best left to a solar engineer. 

“Every house has a personality,” 
says Senn. Its site, its construction, 
whether it’s built to take advantage 
of natural solar gain (see “Passive 
Solar,’ PS, April)—all are factors 
in choosing solar equipment. If 
you're retrofitting, you may have 
space for only a limited number of 
solar collectors, or for a small stor- 
age tank. 

As rules of thumb, Senn offers 
these guidelines: 

e Don't try to provide 100 per- 
cent of the heating requirements by 
the sun. And don't design to worst- 
case conditions. A system that sup- 
plies all your heat in January, for 
example, will be dumping excess 
heat the rest of the year. It would 
be too large and expensive. 

e Don’t skimp on insulation. A 
solar-heated home should be well 
insulated for its climatic zone and 
have minimal infiltration losses. 

€ Leave room for expansion or 
modification of the system—espe- 
cially in the collector array. If a 
system doesn't deliver the Btu's 
needed, you can add collectors. 


Solar pool heating 


Using the sun to heat an outdoor 
swimming pool is a simpler matter 
(see drawing). As a rule, collector 
area should be equal to at least 50 
percent of the pool's surface area; 
but a pool in a shady or windy site 
might warrant up to 75 percent 
collector area to surface area. 

Pool collectors are simply un- 
glazed, uninsulated absorber 
plates, because the desired end-use 


How a differential thermostat controls solar heat collection 
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Sunny day scenario: At sunup, pump 
(or blower) is off. Collector temperature 
rises above storage temperature until 
temperature difference (DT) is sufficient 
to start heat collection (DT on at point 
1). Cool heat-transfer fluid causes col- 
lector temperature to drop to point 2, but 
since this is higher than DT off, system 
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Optimum tilt: your latitude plus 15 to 
20 degrees for maximum winter heating; 
latitude minus 15 to 20 degrees in sum- 
mer. For year-round output, latitude + 
10 degrees is acceptable. 


temperature (most people prefer 
80- to 85-degree water for swim- 
ming) is often at or below ambient 
air temperatures. In fact, a prop- 
erly performing pool collector will 
feel cool to the touch. 

Pool water should be circulated 
at a high rate. Senn recommends 
six gallons per minute through each 
collector. Typical pool circulator 
pumps, necessary for filtration, are 
able to provide the needed flow 
rate. 

After I attended Jim Senn’s sem- 
inar, I visited several Energy Sys- 
tems, Inc. solar installations in the 
San Diego area. They ranged from 
retrofits on existing homes for do- 
mestic hot water and swimming- 
pool heating to new homes specifi- 
cally built for solar heating. Collec- 
tors were mounted on the roofs, on 
racks on the ground, even as a 


continues to operate and store heat. DT 
off is finally reached at 3, and system 
shuts down, Now heat is no longer being 
carried away, and collector temperature 
rises to point 4. Since this DT is less 
than DT on, system stays off. Without 
this provision, system would cycle on 
and off repeatedly. 


Collector orientation 


\ NORTH / 


Performance is not greatly affected if 
collectors face as much as 20 degrees 
east or west of due south. In areas sub- 
ject to morning fog or haze a southwest 
orientation may even be preferable. 


patio sunshade. There were small 
and medium-size residential pools, 
and a large pool that served a whole 
subdivision. I was impressed with 
the variety of installations I saw; 
it seems that the means of using 
solar energy vary as widely as indi- 
vidual needs and the constraints 
imposed by existing buildings, 
topography, and local codes. 


FOR FURTHER INFORMATION 


You can get quick answers on solar energy 
by dialing the National Solar Heating and 
Cooling Center at 800-523-2929 (in Pennsyl- 
vania, 800-462-2983). 

How to Buy Solar Heating Without Getting 
Burnt!, by Malcolm Wells and Irwin Spetgang 
(Emmaus, Pa.: Rodale Press, 1978), See re- 
view in Shop Talk, June 1978. 

The Solar Home Book, by Bruce Anderson 
with Michael Riordan (Church Hill, N.H.: 
Chesire Books, TIIRI: See review in Shop 
Talk, January 1977. 

Solar Heating and Cooling: Engineering, 
Practical Design, and Economics, by Jan F. 
Kreider and Frank Kreith (New York: McGraw- 
Hill, 1975). 

bo Popular Science 1978 Solar Energy Hand- 
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We know how tornadoes 
form. The trick is to learn 
where and when they'll strike 


By FRANKLYNN PETERSON 
and JUDI R. KESSELMAN 


On April 3, 1974, one of the most 
ferocious tornado storms ever to hit 
the United States screamed across 
the Midwest. By the time the 
winds died down, more than 148 
separate twisters had bulldozed a 
path through 13 states—killing at 
least 300, injuring thousands, and 
destroying several billion dollars’ 
worth of property. 

Despite its ferocity, that storm 
may mark the first step toward the 
taming of tornadoes. For as the 
winds subsided, meteorologists at 
Purdue University learned that 
Wally Hubbard, an Indianapolis 
TV cameraman, had taken some 
remarkable movies of the storm. 

Driving home from an assign- 
ment, Hubbard spotted a twister 
several miles away. Steadying his 
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camera against the car, he filmed 
the twister as it approached—and 
as it swept by him, barely a mile 
away. Hubbard took some of the 
clearest films ever made of torna- 
does. More importantly, his lens 
captured one of the twisters break- 
ing up into four separate cones, all 
of them barking and biting as they 
sped counterclockwise around the 
spot where the single funnel had 
vanished. For the first time, the 
Purdue meteorologists had docu- 
mentary proof to back up what 
many had suspected—that a tor- 
nado, especially a highly destruc- 
tive one, often has several cones 
rampaging in concert. 

Some 9000 people have been 
killed by tornadoes in the United 
States in the past 50 years, accord- 
ing to Dr. Waltraud A. R. Brink- 
mann, geoscientist at the University 
of Wisconsin. And property damage 
averages between $200- and $300- 
million a year. 

Despite such visible devastation, 
until very recently tornadoes have 
remained an enigma to weather 
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A shrieking tornado descends on its target. Swift, violent, and unpredictable, twisters remain enigmatic to scientists. 


scientists. Part of the reason is their 
utter unpredictability. Even full- 
time tornado scientists, who strive 
mightily to be where the tornadoes 
are, consider themselves lucky if 
they observe two a year. 

And with winds of 200 mph or 
more and a funnel that spans two 
miles across and often stretches 10 
miles up into the sky, tornadoes 
don't lend themselves to easy 
study. So when Purdue meteorolo- 
gists saw Hubbard's breakthrough 
films, plus the many still photos 
that had been taken during that 
April storm, they decided on an 
alternative to field study. Profes- 
sors Ernest M. Agee, Christopher 
R. Church, and John T. Snow 
started to build themselves a tor- 
nado-making machine right in their 
laboratory. 


Birth of a twister 


In nature, tornado-generating 
storms begin when a front of warm 
moist air moving up from the Gulf 
of Mexico collides with a cold front 
coming east over the Rockies. 'The 


collision starts air near the ground 
spinning counterclockwise. It also 
may generate a fierce updraft that 
can reach speeds of 100 mph. The 
high-speed currents of the jet 
stream strengthen the updraft, as 
does rising air heated by contact 
with the  sun-warmed ground. 
(Thats why most tornadoes occur 
in late afternoon.) As the updraft 
develops, a huge thunderstorm 
cloud—or cumulonimbus  cloud— 
forms overhead. 

Many tornado-generating thun- 
dercloud systems show up on radar 
screens with a characteristic hook 
at one end. “Usually there's rain 
falling beneath the main body of 
the cloud," says Dr. Agee. “And 
there's often hail falling from the 
hooked part." When hail falls, the 
sudden cooling and lowered pres- 
sure increases the updraft, causing 
swirling tornado winds of 175 mph 
or more. Adds Agee, “During a 
tornado watch, hail should be tak- 
en as a very serious sign—it often 
precedes a tornado by about five 
minutes." 

Nature makes tornadoes visible 
in a number of ways. Electrical 
activity in and around the whirling 
clouds causes a few of them to 
glow. Moisture from the warm 
front often condenses when it 
meets the cold front, making tor- 
nadoes as visible as your breath on 
a cold day. So do the dust and debris 


Stretching from floor to ceiling, the huge 23-ft.-high, 13-ft.- 


swept up by the 200-mph rotation 
of the wind-powered vacuum clean- 
er as it sweeps along at lateral 
speeds of 30 to 80 mph. 


Home-grown tornadoes 


The tornado-maker in Purdue's 
lab can approximate some of these 
natural conditions. The cylindrical 
simulator looks a bit like a merry- 
go-round. Its slowly rotating screen 
sets the air within the lower cham- 
ber swirling counterclockwise. This 
simulates a major tornado varia- 
ble—the rotating ground-level 
winds generated by a warm front 
colliding with a cold front. (These 
winds always spin counterclock- 
wise, partly because of the Coriolus 
force, that, due to the earth's rota- 
tion, deflects air currents in the 
Northern hemisphere to the right. 
Also, a  little-understood force 
caused by wind interaction within 
the thunderstorm itself sets the air 
spinning counterclockwise. ) 

"We've built a series of rings of 
different sizes that fit between the 
top and bottom chambers," ex- 
plains Dr. Church. “The openings 
in the rings represent the size of 
the ‘hole in the cloud,’ or collar, the 
intense nucleus of the rotating 
cumulonimbus cloud.” He adds, 
"We can vary the location of the 
ring from eight to 24 inches off the 
bottom. That represents how far off 
the ground the storm cloud is." 


ROTATING 
RING 


ROTATING 
SCREEN 
(0.11 RPM) 


wide tornado simulator dominates Purdue's West Lafayette, 


Ind., meteorology lab. In the attic above, a five-hp blower sucks 
4000 cubic feet of air per minute up through the giant cylinder 
to create room-size tornadoes. Before converging in the simu- 
lator's lower chamber, the air passes through a circular, cop- 
per-mesh screen stretched between heavy steel rings. A vari- 
able DC motor on the lower ring slowly turns the two-ft.-high 
screen. As it rotates, the captured air inside spins counter- 
clockwise, reproducing pre-tornado conditions. Raising or 
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Finally, the powerful attic fan 
simulates the intense updrafts that 
contribute to tornado formation. 

Within this sophisticated tor- 
nado factory, meteorologists can 
actually duplicate, on a small scale, 
tornadoes that have torn through 
the countryside. Each of the ma- 
chine-made variables can be accu- 
rately measured and related to the 
dynamics of real tornadoes. 


Tornado mathematics 


Scientists have reduced the pow- 
er of tornadoes to a formula— 
S-RI/2Qz—-that equates a tor- 
nado's shape to the variations 
among conditions that created it. 
With the formula, tornado watch- 
ers can both assess the importance 
of several variables, and compare 
tornado strengths. 

In the formula, S stands for swirl 
ratio, or how strong the tornado is. 
The Purdue machine can create 
swirl ratios from about 0.01 up to 
30. Dr. Agee says, "Nobody has yet 
assessed accurately what swirl ra- 
tios Mother Nature can produce. 
But the powerful tornado that lev- 
eled half of Xenia, Ohio, on April 
9, 1974, looked and acted like an 
S=1.0 tornado we generate in the 
machine. That’s a tornado with two 
interlocking helical funnels." 

According to the formula, the 
bigger the hole in the cumulonim- 

Continued 
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lowering the floor of the lower chamber changes the volume 
of this “ground air system." The galvanized upper cylinder 
creates the effect of a large, tornado-forming storm cloud, and 
as the spinning air rises through the updraft hole, a tornado- 
like vortex forms. The muslin anti-turbulence screen keeps 
stray breezes from deflecting the swirling air, and the top 
baffle keeps the exhaust air from disturbing the vortex below. 
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bus cloud (FR) or the updraft hole 
in the machine, the more powerful 
the twister. But the taller the 
system (z) or the larger the simu- 
lator’s lower chamber, the weaker 
the winds. 

Ironically, the greater the 
amount of air sucked through a natu- 
ral updraft (Qz) or through Pur- 
due’s blower system, the weaker 
the tornado. But the faster the 
ground-level winds or Purdue’s cop- 
per screen rotate (T), the more 
powerful the resulting tornado. 


Watching twisters grow 


In a typical tornado demonstra- 
tion at Purdue, the copper screen is 
set to rotate at one rpm. The blow- 
er is operated about as fast as that 
of a home central air conditioner. 
Slowly the smoke quivers and as- 
cends an invisible spiral staircase 
up the middle of the machine (see 
photos). Then suddenly a typical 
Kansas rope-shaped tornado—but 
only five feet high—snaps into life 
and snakes around inside the simu- 
lator. "That's about an S-0.1 tor- 
nado," Dr. Church says. “You see a 
lot of them in Texas and Oklaho- 
ma, but they only last a few 
minutes, as a rule." 
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Swirling air currents inside tornado simulator's lower cham- 
ber (above, left) are made visible by piped-in smoke and strobe 
lights. Varying the rotation rate and volume of the lower 
chamber changes the shape and swirl ratio (S) of tornado-like 
vortices produced within. A single funnel, rated S-0.1 (above, 
center), is a low-strength tornado, while the double-helix, 
S-0.7 shape (above, right) can do serious damage. The multi- 
ple-funnel shape at left is one of the most deadly. Even when 
the cones are ill-defined, this S-2.0-type twister can devastate 
whole areas. Though S-ratings basically identify a tornado's 
configuration, and thus its relative strength, the ratings have 
been found to correspond with the Fujita scale used by the 
National Weather Service to rate a tornado's intensity. This 
scale ranks tornadoes from O to 5 in order of estimated wind 
speed, based on observations of damage done. Naturally oc- 
curing tornadoes ranking high on the Fujita scale often have 
the multiple vortices found in simulated tornadoes with a high 


S-number. 


He reaches for the controls and 
increases the blower's rate, simu- 
lating a stronger updraft. Slowly 
the tightrope unravels downward, 
oozes outward, but continues to 
swirl fiercely. As it nears S-0.6, the 
cone almost magically divides into 
two neat ropes that spiral together 
into a near-perfect double helix. 

As Church makes the screen ro- 
tate faster to simulate ground-level 
winds, the helix disintegrates and 
re-forms into three cones, and then 
into four imperfect funnels revolv- 
ing around an imaginary axis. 
"We're close to S-2.0 now," he 
points out. “That’s the type of 
twister that struck Xenia, Ohio, in 
1974. We've seen it in photos taken 
there. They can last 20 and 30 
minutes or more, and travel a long 
distance on the ground." 


Unlocking tornado secrets 


From their studies so far, Dr. Agee 
says, he and his colleagues feel that 
"the rate of rotation caused by the 
colliding fronts, r, is probably the 
single most important variable in 
determining how powerful a tor- 
nado will be. Fortunately that is 
one variable that can be measured 
in nature." 


What is needed, Agee says, is a 
network of Doppler-effect radar 
units spaced every 100 miles across 
the tornado belt that stretches 
from Dallas to Detroit. Doppler- 
effect radar can display wind veloc- 
ities as well as cloud shapes. The 
machine measures the radar sig- 
nal's increase in frequency as it 
bounces off moist clouds moving 
toward the radar set, and the 
decrease in frequency when it re- 
flects off clouds moving away. 
"They're quite expensive—at least 
$500,000, I understand," says Agee. 
"Only a few experimental weather 
stations have them now. But if we 
had a network of Doppler-effect 
radar stations, we could estimate the 
strength of developing tornadoes 
and even predict their approximate 
paths. The higher S-numbered tor- 
nadoes tend to have longer paths 
on the ground." 

Summing up their current pro- 
gress, Dr. Church says: “Right now 
we're concentrating on how to pre- 
dict tornadoes and understand 
their dynamics.” He has to grin as 
he adds, "And then we'd like to 
build a simulator three times big- 
ger so we can design buildings that 
will withstand tornadoes.” 


Renault 18 


-nimble spacious, refined 


By DAVID SCOTT 


NICE, FRANCE 


Pretty good, I thought: 23.5 mpg 
with an automatic transmission in 
a roomy family sedan that hits a 
top speed of 96 mph, and acceler- 
ates from zero to 60 in 13 seconds. 

Those are the impressions I had 
of Renault’s new R18 after a 106- 
mile trip through twisty mountain 
roads, turnpikes, and city streets 
here in southern France. The R18 
is the successor to the R16—and a 
big move away from the hatch- 
backs that dominate Renault's cur- 
rent lineup of small cars. The R18 
is a notchback with a separate 
trunk. It's also longer and wider 
than the R16—and more expensive. 

I was impressed with the car's 
handling. In hairpin turns, there's 
little body roll, and no tire squeal 
until near the limit of adhesion. 
The suspension comfortably soaks 
up tar strips and potholes. Steering 
is precise, though a mite heavy for 
parking without power assistance. 

The three-speed automatic is a 
particular delight. An electronic 
control system provides quick man- 
ual shifting—very helpful on moun- 
tain roads. Only engine buzz at 
high speeds—doubtless more no- 
ticeable due to extremely low wind 
noise—marred its performance. 

A long-legged overdrive five- 
speed is standard on a GTS model 
I tested. In town, I found the car 
would trickle along happily at 20 
mph in fourth, and even pull away 
at that speed in fifth gear. 

The GTS is loaded with fea- 


tures: electric door locks, power 
front windows, headlight wash- 
er/wipers, front-brake-pad  wear- 


indicator light, quartz clock, rear- 
window defroster, and an engine di- 
agnostic plug. Only the automatic 
and sun roof are optional. 

There are three less expensive 
models. 'The TS has a four-speed or 
optional automatic, and most stan- 
dard equipment. The super-econo- 
my GTL and TL have smaller, 1.4- 
liter (85 cu. in.), 64-hp engines and 
four-speeds. All share the same 
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Subdued wedge styling of R18 is ex- 


amined by PS European Editor David 
Scott, who drove car over 106-mile route 


HEADLIGHT 
WIPER/WASHER ——— 
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Compact power unit leaves room to 
spare in engine bay, has easy access for 
routine service. Headlight wiper / washer 
system is standard on this model. 


body and mechanical components. 

Specifications for U.S. models, 
due next year, are unannounced. 
With air conditioning, five-mph 
crash-resistant bumpers, and a U.S. 
emissions package, look for heavier 
cars with less performance. Ameri- 
can price: upwards of $5000. 


ven alu du UM him iu mr ee ee ma! oe 
n France. He found smooth shape kept 
wind noise low. Full-length sun roof and 
automatic are only options on GTS. 


P RACK-AND-PINION 
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REAR WINDOW 
DEFROSTER 


ELECTRIC 
DOOR LOCKS 


STEERING 


A POWER DISC BRAKES 


SPECS: 


Wheelbase .......:.... vos § 
Overall height ............ssss 
Overall width ................ 
Overall length . 

Curb weight 
Brakes |... ... . Disc/drum (powered) 
Steering . Rack-and-pinion 
Turns, lock to lock 3.55 
Engine type 022.52... Pushrod 4-cyl. 
Displacement .. . 1647 cc, 100.5 cu. in. 
Horsepower (DIN) 

Torque . l 

Compression ratio .... 

Final drive ratio 

Tire size 
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eat pumps 


More sense now for more homes? 


By V. ELAINE SMAY 


If you still think of the heat pump 
as an offbeat, backward air condi- 
tioner suitable only where winters 
are mild and short, it's time to take 
a fresh look. The heat pump's 
popularity is growing rapidly, even 
north of the Mason-Dixon line. 
About 50 manufacturers now make 
heat pumps and some 750,000 units 
will be sold in 1980. That’s more 
than twice the 1976 figure. 

A heat pump is basically an air 
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conditioner with a reversing valve 
that switches the flow of refriger- 
ant so that it can provide heat as 
well as cooling (see box). It uses 
electrical energy to move heat from 
a colder to a warmer location. But 
moving heat with electrical energy 
is more efficient than converting 
electrical energy into heat, as do 
other electrical heating systems. 
The heat pump's comparative effi- 
ciency, the changing energy pic- 
ture, and improvements in the 
hardware are the reasons for its 
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growing popularity, and why you 
may want to consider one. 


The energy picture 


Gas and oil have long been the 
most popular fuels for home heat- 
ing. But oil is often scarce in some 
areas and expensive everywhere. 
Gas remains relatively cheap due 
to the regulated prices, but new 
hookups are not available in many 
places. Thus, with a new house 
you may have only one resort: 
electric heat. While only 12 percent 
of our homes now have it, a whop- 
ping 50 percent of the new homes 
built in 1977 are heated electrical- 
ly. For the most part, this means 
electric-resistance heat—the kind 
that, like a giant toaster, heats 
your house with hot wires. Since 
electricity can be generated from 
coal, nuclear energy, or hydro- 
electric power, its future avail- 
ability is more certain than 
that of gas or oil But elec- 
tric-resistance heat is expensive 
and getting more so as electric 
rates rise. 


Heat-pump economics 


Engineers speak of the efficiency 
of a heating device in terms of its 
coefficient of performance (COP). 
The COP is the ratio of energy put 
in (kWh are converted to Btu per 
hour) to the heat energy put out 
(in Btuh). With resistance heat the 
COP is always one: You put in one 

[Continued | 


Split-system heat pumps have an out- 
door and an indoor unit. Carrier's 
Weathermaster ll! has separate compres- 
sor inside the building to assure reliabil- 
ity in cold climates, says company. 
Compressor is usually in outdoor unit. 


How a heat pump works 


A heat pump is a refrigeration 
device, like the fridge in your 
kitchen and the air conditioner in 
your home and car. All refrigera- 
tion systems make use of the 
same physical principles: 1) As a 
liquid evaporates and turns to a 
gas, it absorbs heat. 2) Conversely, 
as a gas condenses and becomes a 
liquid, it gives up heat. 3) Whether a 
fluid is liquid or gaseous depends 
on temperature and pressure. 

In a heat pump (or any 
refrigeration system), a refrigerant 
(a fluid that boils at a low temper- 
ature) is subjected to varying 
pressures that change it from a 
gas to a liquid and back to a gas 
at given operating temperatures. 
Consequently, it can gather heat 
from one location and give it up at 
another. 

In the cooling mode, the refrig- 
erant evaporates in a set of coils 


Single-package heat pumps, like vertical WhispAir from 
Westinghouse (left), have all components outside, and are 
ducted through wall, foundation, or roof. Installation may be 
more flexible but efficiency is often slightly lower. 


existing electric or fossil-fuel furnace; 
they use it for backup heat. Indoor coil 
of York's MaxiMizer (right) is installed 
over furnace, like central air condition- 
ing, and will usually use existing air 
handler and ductwork. Outdoor unit 
(above) looks like that of regular split- 
system heat pump. Add-on heat pumps 
cost a bit more than central A/C, but 
the added expense may be quickly re- 
covered through savings in heating 
costs. 


Through-the-wall heat pump from Gen- 
eral Electric, called Zoneline Ill, condi- 
tions single room. It could heat and cool 
a new addition or vacation cottage. 
There are three models: 8800, 11,400, 
and 14,200 Btuh (at 47° F). Rated 
COP's: 2.1, 2.0, 2.0 (at 47°). 


located somewhere in your house, 
thus absorbing heat (like an ordi- 
nary air conditioner). This gas- 
eous refrigerant then flows to coils 
outside your house where it con- 
denses, giving up that heat. Unlike 
an air conditioner, however, a heat 
pump has a reversing valve that can 
make the refrigerant flow in the oth- 
er direction. That turns it into a 
heating machine. In the heating 
mode, the refrigerant evaporates in 
the outside coils, gathering heat 
from the outdoor air (which con- 
tains some heat all the way down to 
absolute zero: —460°F). Then the 
refrigerant condenses in the coils in- 
side your house, releasing the heat. 
[See PS, Sept. ‘76, pages 92-93 
for a flow diagram of the heat 
pump.] Whether it’s heating or 
cooling it moves heat from a colder 
to a warmer location. It uses elec- 
trical energy to do this. 


Environmental chamber at Carrier test- 
ing lab can simulate about any weather. 
Some use snow-making equipment, like 
a ski resort. Various sensors on heat 
pumps monitor critical components and 
feed information to computer. 
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Btu, you get out one Btu. But since 
a heat pump moves heat rather 
than just converting electrical ener- 
gy to heat, you get more Btu de- 
livered to the house than the Btu 
equivalent of the electrical energy 


Factory training helps insure that heat 
pump is installed and serviced by quali- 
fied contractor. Major heat-pump makers 
all train and certify dealers. BDP Co. 
trains Bryant (shown), Day & Night, and 
Payne dealers (all its trademarks). 


used to deliver it. The COP figures 
manufacturers give are derived 
from standard testing procedures, 
which measure the COP at 70° F 
inside temperature, and 47° and 
17° outside temperature. A first- 
rate residential heat pump might 
have a rated COP of 2.8 at 47 de- 
grees and 1.9 at 17 degrees. Most 
are somewhat below that. 

COP is higher with warm out- 
door temperatures because it's eas- 
ier for the heat pump to extract 
heat from, say, 50? F air than from 
air at 40°. Once the outside tem- 
perature drops below about 40°, 
another factor comes into play. The 
outdoor coil tends to chill to below 
the freezing point and accumulate 
frost. High humidity and strong 
winds accelerate frost formation. 
So periodically the heat pump re- 
verses itself and becomes an air 
conditioner for a couple of minutes. 
This circulates warm refrigerant to 
the outdoor coil and melts the 
frost. As the machine switches from 
heating to cooling and back again, 
there are cyclic energy losses, 
which decrease its efficiency. 

That's not all: Virtually all heat 
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OUTDOOR TEMPERATURE —DEGREES F 


The size heat pump to be used is 
generally based on a building's cooling 
needs. It may be oversized by 25 to 35 
percent in colder climates to take care 
of more of the heat load, but if the 
pump is too large, it will cycle on and 
off frequently in summer and do a poor 
job of dehumidification. In this exam- 
ple, the contractor selected a three-ton 
heat pump, Next he sizes the backup 
heat: On a graph he draws a line 
representing the heat requirements of 
the house (based on his detailed ener- 
gy analysis) and another for the heat 
available from the heat pump. The 
point where the two lines cross is 


called the balance point—usually be- 
tween 25° and 35° F. (Some electric 
utilities mandate a minimum balance 
point, which often requires a larger 
pump.) Above the balance point, the 
heat pump can supply the total heating 
needs of the house. Below it, backup 
heat, usually electric resistance, sup- 
plements the heat pump. The backup 
heat will usually be actuated in two or 
more stages, each controlled by an 
outdoor thermostat (see text). The 
house here will have 13.5 kWh of back- 
up heat—80 percent of its total heating 
needs. In some places the utility may 
require 100-percent backup. 
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pumps have backup heat, usually 
electric resistance. When the heat 
pump goes into a defrost cycle the 
backup heat comes on. That chips 
away a bit more at your operating 
efficiency. Still, the heat pump 
performs very well down to about 
30° and can supply all the heat 
your house needs, except during 
those brief defrost cycles. But as 
the temperature of the outdoor air 
drops lower and lower, the heat 
pump can extract less and less heat 
from it. At the same time the heat 
loss from your house goes up. At 
some temperature, called the bal- 
ance point (see graph), the heat 
pump can no longer supply all the 
heat. Below the balance point (25° 
to 35° in most houses) the backup 
heat is cycled on and off to supple- 
ment the heat pump. The colder it 
gets outside the more resistance 
heat you have to buy. 

Many heat-pump makers calcu- 
late what they call the Seasonal 
Performance Factor (SPF), as well 
as the COP. The SPF attempts to 
consider the operating efficiency of 
a heat pump over a wide range of 
outside temperatures and relate 
that to local climates. Manufactur- 
ers generally claim that the SPF of 
a good heat pump ranges from 
about 1.5 to 2.5 in the continental 
U.S. But both COP and SPF are 
based on laboratory tests. 

Tests that measure heat pumps 
in people’s homes usually indicate 
somewhat lower operating efficien- 
cy. But whatever the actual num- 
bers, heat pumps look very good 
when compared to resistance heat- 
ing. A fact sheet prepared by Oak 
Ridge National Laboratory for the 
Department of Energy (DOE) 
gives these conclusions: “While ac- 
tual savings depend upon such fac- 
tors as climate and the price 
of ... electricity, heat pumps offer 
an average of 20-percent savings 
over conventional cooling systems 
and central electric-resistance heat- 
ing .... In some regions of the coun- 
try, a heat pump can reduce elec- 
tric bills by 35 to 45 percent." 


Life-cycle costs 


But a heat pump costs considera- 
bly more to buy and install than 
electric-resistance heat, so you 
need to look at life-cycle costs to 
determine if there's real economy. 

Using a computerized energy 
analysis, a Carrier dealer in the 
Cleveland area might figure that a 
heat pump for a new 1800-sq.-ft. 
house would cost $3200 installed. 
An electric-resistance furnace with 
central air conditioning would cost 
$2700. 'The annual savings with the 
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By EVERETT H. ORTNER 


It can't take photographs in total darkness, of 
course, but Polaroid's new Sonar OneStep SX- 
70 camera can focus automatically, accurate- 
ly, and in milliseconds in any light level, 
including total darkness. Like a submarine in 
the ocean depths or a bat in a cave, the Sonar 
OneStep uses sonic echo-ranging to determine 
the distance to its prey—the subject. 

The automatic self-focusing system is the 
second to be introduced within the last half 
year. The first, the Honeywell VAF system, 
electronically compares brightness images 
from an optical rangefinder to set lens focus 
| *Through the Viewfinder,” PS, Dec. "77 ]. 

Like the bat's cries, the sonar camera's 
inaudible “chirps,” as Polaroid calls them, are 
ultrasonic. Each chirp consists of four fre- 
quencies: 60 kHz, 57 kHz, 53 kHz, and 50 
kHz. They are produced by an electrostatic 
transducer—a metallic plate with a thin gold- 
coated plastic diaphragm stretched over it. 

Now let’s see what happens when you press 
the camera’s “electronic trigger.” 

Transmitting. Pressing the trigger starts a 
crystal oscillator clock, which (1) actuates 
an accumulator, or counter, (2) starts sending 
regularly spaced signals to it, and (3) tells the 
transducer to start chirping. The clock will 
keep signaling until the echo of that chirp 
returns. There are 128 empty positions in the 
counter; these correspond to the number of 
depth-of-field zones into which the focusing 
range has been divided. 

Receiving. Now the transducer becomes a 
receiver for the returning echo, and, through 
filters that admit only the wanted frequencies, 
signals an amplifier to stop the counter. The 
counter signals a lens motor to start turning. 

Focusing and exposure. All this while, the 
lens has been back in the “park” position, 
slightly to the rear of the infinity setting. The 
rotating motor now moves it forward until 
stopped by the counter. The lens is in focus. 
The camera now measures the light, exposes 
the film, and delivers the print. The whole pro- 
cess takes as little as a tenth of a second. 

When can you buy a Sonar OneStep? Prob- 
ably some time this year. Price? Not yet 
released. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Electronic exerciser 
Before pedaling the comput- 
erized Dynavit exerciser, 
you enter your age, weight, 
and sex on a keyboard. The 
$1965 machine uses an ear- 
lobe sensor to monitor your 
heart rate, and then varies 
pedal resistance. Keiper 
USA, Inc., 5600 W. Dick- 
man Rd., Battle Creek, 

Mich. 49015. 


Desert Tuareg 

Ford's experimental Tuareg 
is a disguised Fiesta with 
beefed-up suspension, sand 
tires, and flared wheel 
arches joined by running 
boards. It also has bigger 
hood louvers and a split tail- 
gate, A design exercise by 
Italian and U.S. stylists, it's 
not for sale. 


Quiet STOL 


Noise from its short-take-off- 
and-landing research plane 
will be confined to airport 
boundaries, says Boeing. 
Built for NASA, the aircraft 
is a modified twin-engine C- 
8A de Havilland "Buffalo." 
Jet exhaust over the wings 
provides high lift with very 
low noise. 


Cam drive 

This new cam-drive bike 

transmission has lower ped- 

al resistance, easier shift- 

ing, and higher gear ratios 

than standard 10-speed 

| rd P sprocket drives, says Facet 
YU uo P I. 1 Enterprises (7030 S. Yale 

239 RO Ave., Tulsa, Okla. 74136). 
d Ep". A cam-driven Beta bike 

broke four speed records. 
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Stable barge 


Rough water doesn't hinder 
the Narwhal, a giant derrick 
barge, when it services 
North Sea oil platforms. For 
massive underwater stabili- 
ty, the craft's base hull can 
be flooded, lowering it from 
24-ft. to 76-ft. draft. Kure 
Shipyard of IHI in Japan 
built it. 


Car tester 


This machine can simulate 
real-world driving condi- 
tions better than the EPA's 
present methods, says Cal- 
span. A coated, 15-in.-wide 
steel belt simulates road 
friction. The tester, built for 
the EPA, may improve emis- 
sion and economy data. 


Electrics aided by 
transistors, flywheel 


A new transistor makes 
electric cars lighter, extends 
their range and battery life. 
The high-power transistor, 
developed by General Elec- 
tric, shaves about 50 Ibs, 
from an 18-battery car (top) 
that GE and Chrysler are 
making for the government. 
A transistorized converter 
that "chops'' battery voltage 
and powers the motor is 
lighter and more efficient. 
Another electric car Aire- 
search is developing (bot- 
tom) has a flywheel of com- 
posite material. Spinning in 
a vacuum, the wheel ex- 
tends battery life by supply- 
ing power for startups and 
acceleration. 


Bike pack system 

You're ready for bike touring 

with a lightweight carrier | 
and rear panniers from 

Eclipse. The bags are se- | 
cured in slots on the sides 

of the carrier. Carrier costs 

$25. Bags are $85 a pair. 

Eclipse, Box 372, Ann Ar- 

bor, Mich. 48107. 


Mini viewer 

shed 15 Ibs? This 24X 
hand-held viewer goes any- 
where, so you carry light- 
weight microfiche, not heavy 
manuals. Developed by Xe- 
rox for its technicians, it's 
available to all for $49.50. 
Xerox Commercial Micro- 
systems, 3853 Research Pk. 
Dr., Ann Arbor, Mich. 


Cool tray 


Fill Cool-A-Tray with 214 
quarts of water, freeze it, 
and you'll be able to keep 
meats, cheese, and other 
perishables longer in your 
camp cooler. Coleman's 
cooler accessory fits most 
models and is available in 
stores. 
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NNhat’s New 
IN 
PHOTOGRAPHY 


By E. H. ORTNER 


Six-shooter 

Now there's an all-mode-ex- 
posure Canon A-1 to join the 
shutter-priority AE-1 and the 
manual AT-1. Canon lists 
five auto-exposure modes: 
shutter-priority AE, aperture- 
priority AE, programmed AE, 
stopped-down AE, electron- 
ic-flash AE. With f/1.8 lens, 
the A-1 is $595, 


Fast flasher 


Team the Contax RTF 540 
speed-light with motor 
drive, and the RTF will fire 
up to five flashes a second, 
says Yashica, Inc. The head 
swivels two ways. And the 
shutter button of Contax or 
Yashica FR cameras won't 
fire until the flash's capacitor 
Says go.” It's $540. 
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Programmed 110 

A flip-up viewfinder distin- 
guishes the Sunpak 2000E 
110 camera. But it also has 
a programmed electronic 
shutter with speeds of 1/15 
to 1/500 sec., LED flash 
signal, built-in flash, 26mm 
f/4 lens. The finder won't go 
down until you switch off 
the flash. The camera is $150. 


Automatic Nikon 


The compact Nikon FM also 
gets a mate: the aperture- 
priority Nikon FE (you set 
the aperture; it sets the 
shutter speed—from 
1/1000 to eight sec.). The 
SB-10 speedlight even sets 
the shutter speed (1/90 
sec.). It's $82.50. The FE, 
with f/1.8 lens, is $600. 


Memory winder 

With its power winder under 
the Chinon CE-3 Memotron 
SLR, you can program it to 
shoot a specific number of 
frames every time you press 
the shutter release. The 
compact, automatic (aper- 
ture-priority) camera sells, 
with 55mm f/1.7 lens, for 
$418.95, 


Auto-focusing super 8 camera 

Set the auto-focus switch on the Sankyo ES-44XL VAF cam- 
era, and you'll find it impossible to take out-of-focus mo- 
vies. It's the first super 8 camera to use Honeywell's Visi- 
tronic Auto-Focus (VAF) system ['"'Through the Viewfinder,” 
PS, Dec. '77]. The VAF device (atop the lens) electronically 
compares the brightness patterns of the two images 

caught by the rangefinder mirrors. When they are similar, a 
motor turns the lens-focusing ring in the proper direction. 
Ten mirror scans per second maintain focus. The camera, 
with 4X power zoom and four filming speeds, lists for $515. 


Light-up Rollei 

The people who started the 
compact 35mm craze have a 
new model: the Rollei 35 
LED. It offers a retractable 
40mm f/3.5 lens, LED expo- 
sure signals, and shutter 
speeds from 1/30 to 1/500 
sec. It weighs 914 oz., is 3.8 
by 2.3 by 1.3 inches in size, 
and lists, with case, for $135. 


Solid cat 


By joining spherical lens el- 
ements together in a single 
almost solid hunk of glass, 
Vivitar can pack 800mm of 
tele lens into a compact 3.3 
inches (when focused at in- 
finity). The catadioptric 
(mirror) f/11 lens sells for 
$899. T-mount adapters are 
$23.50. 


\Nhat's New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Stable catamaran 
gives dry ride 
Designed for comfort rather 
than speed, the Star Cat 5.6 
has a sunken deck as big as 
a king-size bed—and almost 
as dry. Carpeted bench 
seats add to the comfort. 
For extra stability, Star 
Cat's 18-ft. 4-in. hulls are 
201% in. wide—broader 
than on most cats. Its up- 
turned “dolphin bow” de- 
sign eliminates pitch-poling, 
says the maker (Star Cata- 
marans, 1209 S. Brown St., 
Jackson, Mich. 49203). In- 
stead of through-hull dag- 
ger boards, the craft has a 
single, retractable center- 
board. It's $2795. 


Versatile pump 

This hand-powered pump 
does double duty as a si- 
phon—just turn its handle 
backward. Add a nozzle at- 
tachment and it converts to 
a sprayer. Super Pump is 
made of heavy-duty plastic, 
costs $14 ppd. from Wil- 
liams Wholesale, Box 170, 
Belleville, Ill. 62225. 


Instant buoy 


When Hiloat (left) splashes 
down, the four-handled life 
buoy (above) pops out and 
inflates. The 20-in.-wide 
sealed plastic buoy can 
keep two adults afloat for 
24 hours, says Morimoto 
(Box 6, 5-12-24 Chuo, Ya- 
mato City, Kanagawa, Ja- 
pan). $13.95 ppd. 


Dependable prop 
Gears, instead of centrifugal 
force, open this folding prop. 
It locks open even in re- 
verse, when counter rotation 
tends to close others. The 
design uses thin, efficient 
blades. Foldmatic costs 
$424 (13-in.) to $625 (18- 
in.). Gen. Sport. Goods 
Corp., Lansing, N.Y. 14882. 


Handy extinguisher 
If temperatures hit 150° F, 
Porta-Matic goes off— 
spraying enough dry chemi- 
cal to smother any class of 
fire within 800 cu. ft. The 
extinguisher can also be 
used as a portable unit. Por- 
ta-Matic, 20 Charles St., 
Northvale, N.J. 07647. $169. 


Chill reporter 

Not sure if it's too raw for 
boating? A glance at the 
Chillmeter tells you wind 
speed and temperature. A 
second glance at the equiv- 
alency chart on the instru- 
ment's face gives you the 
wind-chill factor. Maximum, 
42 South Ave., Natick, 
Mass. 07160, $330. 
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\WNhat's New 


IN TOOLS 


BY R. L. STEPLER 


Steel-cable tree saw 

Keep your feet on the ground with this tree saw: You simply 
toss the High Branch Tree Saw's safety weight over a 

branch and start sawing. The device consists of two 25-foot- 
long polypropylene control ropes and a 36-inch-long flexible 
stranded steel cable with two-way carbon-steel cutting teeth 
(see inset). As you pull alternately on each control rope, the 
cable slices through tree limbs up to four inches in diame- 
ter, Price: $15, Maker: Green Mountain Plant Products, Inc., 
Muller Park, Norwalk, Conn. 06852. 
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Four-foot level 

Keep big projects on the lev- 
el with Stanley's model 42- 
748. Made of aluminum, the 
four-foot-long tool features 
sturdy l-beam construction 
and one level and two 
plumb vials. Price: $16.80. 
Stanley Works, 195 Lake 
St., New Britain, Conn. 
06050. 


Loaded hammer 
Metal shot inside this ham- 
mer's head moves to the 
rear as you swing; on im- 
pact it moves forward, pro- 
ducing a "dead blow” with 
a force that’s claimed to be 
twice the hammer's weight. 
It's $16.95. Beacon Scien- 
tific, 482 Sunrise Hwy., 
Rockville Center, N.Y. 


Super glue 

The original cyanoacrylate 
adhesive is now available to 
consumers. Eastman 910 
bonds in seconds, and a sin- 
gle drop holds up to 5000 
lbs., claims the maker. It 
can be used on steel, alumi- 
num, rubber, plastics, cer- 
amics, and hardwoods. A 
three-gram tube is $1.98. 


Upholstery cleaner 
A roller and a brush in this 
applicator dispense aerosol 
foam upholstery cleaner for 
a faster, more uniform job, 
according to the maker. Bis- 
sel (Grand Rapids, Mich. 
49501) says the $9.95 kit, 
which includes two 10-oz. 
aerosol cans, will clean a 
sofa and a chair. 


Solar sighter 

How much sunshine will 
that solar collector get? 
With the Solar Site Selector 
you can calculate total 
hours of sunshine from sun- 
paths and hour segments 
silk-screened on a curved 
transparent plane. You 
orient the instrument with a 
compensating compass and 
bubble level on its base 
plate, The latter is threaded 
to fit standard photographic 
tripods. Price, including one 
latitude grid, is $31.50 
(specify nearest even lati- 
tude). Additional grids: $4. 
Don Lewis Associates, Box 
186, Amador City, Calif. 
95601. 
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NNhats New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Track lights 

A tiny power cube simplifies 
installation and use of the 
new Premier track lighting 
system. The cube will power 
lamps in any configuration: 
straight runs, L-, T-, or X- 
shapes, or square. Thomas 
Industries (207 E. Broad- 
way, Louisville, Ky. 40202) 
makes the system. 


A / C timer 


You can cut your air condi- 
tioner's operating cost up to 
50 percent if you put it on a 
timer, says Intermatic. The 
EB41 timer handles 125 
volts, costs $17.95; EB42 
takes 250 volts, costs 
$18.95. Intermatic (Inter- 
matic Plaza, Spring Grove, 
IIl. 60081) makes them. 


Safety tub 

The grab bars on Universal- 
Rundle's Meteor and Caba- 
nabath fiberglass tub /show- 
er units meet HUD and 
OSHA safety specs. The 
bars meet HUD's 250-Ib. 
weight test. Universal-Run- 
dle, 217 N. Mill St., New 
Castle, Pa. 16103. 


Energy monitor 
sentrol monitors the amount 
of electricity used in your 
home at any given time, If 
consumption exceeds a pre- 
set level, the programming 
device turns off noncritical 
circuits to reduce energy 
use. Price: $670. Horizon 
Solar Corp., 328 Link La., 
Fort Collins, Colo. 80522. 


Wall covering 

This marbleized, antique- 
book design is called Italian 
Paper, one of the patterns 
offered in the Diane Von 
Furstenberg collection of 
Borden's Wall-Tex fabric- 
backed vinyl wall coverings. 
A 27-in.-by-16-ft. roll costs 
$15.90. 


Blow-in insulation 
Noncombustible, noncorro- 
sive, nonhygroscopic, and it 
won't rot or give off odors: 
Those are the claims for In- 
sul-Safe, a fiberglass blow- 
ing wool made by Certain- 
Teed (Box 860, Valley 
Forge, Pa. 19842). The 
dealer-installed product is 
rated at R3.6 per inch. 


TEFL i 
NAE kd 


"e? 


* 


"dou 


Lg -. wa um i - + "ite 
‘ai oe oe ES Y - 
MUI tro cr eR 
"T ink lt Pu Las 


JULY 1978 | 89 


\WNhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Tool tester 

The fastest way to see if a 
power tool has a ground 
fault is to touch it; the saf- 
est way is to use the Bosch 
Electric Tool Tester, which 
checks shock hazards, insu- 
lation breakdown, and cur- 
rent draw. It's $499, Bosch 
Corp., 2800 S. 25th Ave., 
Broadview, lll. 60153. 
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Checkbook calc 


Write your next check for 
$39.95 and this new thin- 
line checkbook calculator is 
yours—including the case. 
The Data Checker makes 
check balancing a snap with 
three memories and percent- 
age keys. LCD display is easy 
to read. It's made by National 
Semiconductor. 


LCD chronograph 
Time in hours, minutes, and 
seconds; a 1/100th second 
timer with lap times for first 
and second place; AM/PM 
indicator; calendar; night 
light—the only thing this new 
Casio F-100C digital wrist- 
watch doesn't have is a high 
price tag: $39.95, 


Auto hi-fi 


Add a pair of these Advent 
EQ-1 six-by-nine oval speak- 
er systems to the rear deck 
of your car, and you've add- 
ed new sound quality to 

your AM/FM radio or tape 
player. Each speaker con- 
tains a power amplifier to 
boost and tailor frequency 
response. $180 a pair. 
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Blackout alarm 


GE's new AM/FM digital 
clock/radio has it all: for- 
ward or reverse time-set 
modes in two speeds, a time- 
set lock switch to prevent 
accidental changes, and a 
warning alarm if power fails 
during the night. The time 
reads out on green fluores- 
cent displays. It's $52.95. 


No-hands phone 
Tap a button on this box and 
you can answer the phone. 
The Speakerphone, made by 
GTE, is a hang-on-the-wall 
unit that allows hands-free 
conversations and pushbut- 
ton dialing. It will be sold 
through GTE phone compa- 
nies for under $200. It 
comes in five colors. 


FOR YOUR CAR 


BY ED JACOBS 


Locking coupler 
Lubrication is a one-handed 
job with this locking grease- 
fitting coupler. By twisting a 
locking ring, you clamp it 
onto the fitting, eliminating 
the need to hold it in place. 
Thexton Mfg. Co., 7685 
Parklawn Ave., Minneapolis, 
Minn. 55435. Price: $4.80. 


Battery saver 

Anco's new headlight buzzer 
sounds off when lights are 
left on after the ignition is 
turned off. You install it by 
attaching two wires to the 
fuse panel, and it works 
with either plastic wafer or 
glass fuses. Maker: The An- 
derson Co., Gary, Ind. 
46440. 
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HEI tester 


Clip this Prestolite test plug 
to your engine block, con- 
nect a spark-plug wire, 
crank the engine, and you 
can quickly check a high-en- 
ergy ignition system without 
pulling any spark plugs. It 
automatically duplicates fir- 
ing conditions at cranking 
speed. $6.50. 


No-mix patches 
There's no chemical mixing 
with this totally self-con- 
tained fiberglass patch. 
With Ultra-Patch, you peel 
off a protective covering, 
apply it to any clean, non- 
painted surface, sand, and 
paint. A six-by-eight-inch 
sheet is $2.95. It's made by 
Woodhill Permatex. 


Do-it-yourself 
cruise control 


Wish your car, van, truck, or 
RV had a cruise control? 
This unit from Mallory Elec- 
tric could do the job. Its 
memory lets you re-engage 
a previously set speed by 
pushing a button on the 
cockpit-mounted control 
module—back-lit for night 
use. You disengage by tap- 
ping the brake pedal. The 
three-component system— 
controller, electronics mod- 
ule, and servo—comes with 
complete hardware and in- 
structions for installation. 
Transfer to vehicles you may 
purchase in the future is 
easy, claims Mallory. The 
model 620 cruise control 
costs $99.95. 


Grit fighter 

Fram's Extra Life air filter 
gives you dual-element fil- 
tration for the price of sin- 
gle-element types, says the 
maker, claiming that it traps 
50 percent more dirt and 
lasts 50 percent longer than 
standard filters. In 18 mod- 
els, from $4.95 to $8.45, it 
fits most cars in the U.S. 


Bed stretcher 
Extend-A-Bed gives you up 
to two extra feet of safe 
load length. When not in 
use, it folds flat to protect 
the tailgate, which remains 
fully operational. It's avail- 
able for most pickups for 
$89.95. Tru-Driveshaft Co., 
1290 "B" W. Lambert Rd., 
Brea, Calif. 92621. 
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Sleek Callegari planes at seven mph, but can hit 32 mph with a 40-hp motor. The 13-footer will carry seven passengers; 


Blow-up boats can bag. He pulled out a folded Engin Dipping a paddle into the river, he 
! of crumpled orange material, at- headed west. | 

stow away anywhere— tached it to a hose, and began If you can find an inflatable on a 
and go everywhere pumping a foot bellows. As a crowd New York City dock, you can find 
= gathered, a trim little kayak took one just about anywhere, I 
By SUSAN RENNER-SMITH shape on the dock. Someone asked,  thought—and I was right. Ameri- 

"Where you going, buddy?" cans are discovering what Euro- 
Strolling about a Hudson River pier “To New Jersey," he replied as  peans have known for years: Inflat- 
in New York City one day, I noticed he flipped the kayak off the dock ables are a space-saving, cost-cut- 
a man unpacking a large duffel and lowered himself into the craft. Continued 


Wooden stern seat on Zodiac's Tender 
IV attaches with Velcro, can be moved 
to a forward position. Folded into its With only three seams the Breeze has says Maravia. A clever vacuum pump 
bag, the dinghy weighs 48 Ibs. extra stability and needs no floorboards, speeds deflation of the 914-ft. dinghy. 
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Sturdy pontoons serve as seats, freeing Powered inflatables must be registered 
deck of Avon Sportboat for scuba gear. and meet other Coast Guard standards. 


Shallow draft of Metzeler's Juca makes — "inaccessible" waters. This extra-rigid 
it, like all inflatables, ideal for fishing dinghy can carry a 70-sq.-ft. sail. 


Deep-sea fishing from a Bonair Ill (left) The sturdy and spacious Mirage 1600 
is easy—if you watch your hooks. Biggest has marine-plywood transom and keel. 
fish caught from this 14-ft. sportboat: an Like all quality inflatables, it meets BIA 
814-ft., 130-Ib. striped marlin. specs and carries a one-year warranty. 
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ting alternative to hard-hulled boats. 

Inflatables range in size—and 
quality—from a kid’s fun float to 
Jacques Cousteau’s 66-ft., 640-hp, 
custom-built Zodiac. The good ones 
can do anything a hard-shell boat 
can—even tow skiers. 

For years, the only quality inflat- 
ables widely available in the U.S. 
were the British-made Avon and 
the French Zodiac. But today 
there’s a flotilla of imported inflat- 
ables to choose from. Within the 
past year, for example, Italy’s Cal- 
legari, France’s Hutchinson, and 
Germany’s Metzeler have set up 
U.S. distributorships. And young 
American companies such as Bon- 
air and Maravia are expanding. 

Today there’s also a wider choice 
of materials, colors, styles, and 
useful options. You can equip some 
inflatables as emergency life rafts 
or you can turn them into sailboats 
[ PS, June]. But versatility is only 
one reason why inflatables are 
serious alternatives to hard-hulls. 

Even the largest inflatables fit 
into two carrying sacks—so you 
need neither trailer nor launch 
facility, just two strong people. 
Maintenance and storage are also 
cheap—just wash, fold, and stick in 
a closet. And though inflatables 
cost about the same as comparably 
sized fiberglass craft, they use 
about half the horsepower. In a 
recent Mercury test, for example, a 
16-ft. Mirage inflatable hit 30 mph 
using a 50-hp Merc 500E and 
carrying a 600-lb. load. 

Inflatables are also extremely 
safe. They meet the Coast Guard’s 
level flotation — requirements— 
they'll remain upright even when 
swamped. In shoals, inflatables will 
bounce off snags that could rip 
open a rigid hull. Good ones have 
several air chambers, so even if 
there's a direct puncture, the boat 
is still maneuverable. (Inflatables 
are filled at low pressure—usually 
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With its canopy 

2 and a 30-second 
CO: inflation sys- 
tem, this Avon 
dinghy converts to 
| an emergency life 
raft. The optional 
canopy also gives 
weather protection 
to anglers. Another 
emergency life raft 
is Zodiac's new 
Dinghy 1507. Be- 
sides a CO; sys- 
tem, it has a per- 
manently mounted 
folding canopy and 
an attached, vac- 
uum-sealed “‘life- 
saving pack.” 


two psi—so any leaks are slow.) 

Separate air chambers with stur- 
dy, efficient valves are one mark of 
a quality inflatable. Fabric 
strength is another. Most experi- 
enced mariners lean toward inflat- 
ables made from “supported” fabric. 
Traditionalists say the fabric 
should be the time-tested blend of 
nylon coated with synthetic rubber 
(usually Du Pont's Neoprene or 
Hypalon) for air-tightness and 
weather resistance. But several oth- 
er combinations are available. Bon- 
air coats the nylon with PVC 
(polyvinylchloride) , claiming great- 
er resistance to abrasion. Calle- 
gari and Metzeler claim that their 
Hypalon-coated polyester gives 
greater strength and rigidity. Ma- 
ravia uses PVC-coated polyester. 

Maravia also introduced inflat- 
ables made of polyurethane-coated 
Kevlar. Du Pont's superstrong, su- 
perlight aramid fiber has been suc- 
cessfully used in hard-hulled boats 
[ PS, May] and has obvious advan- 
tages for inflatables. A 9'6" Kevlar 
dinghy weighs only 19 pounds com- 
pared to 42 pounds in polyester. 
Yet the Kevlar is strong enough to 
have withstood 1500 miles of white- 
water trials. 

Maravia recently ran into some 
manufacturing difficulties in ap- 
plying the coating, so Kevlar boats 
are not presently available. “But 
we anticipate it will be a regular 
production material again by the 
fall," Dick Ford told me. 


Unsupported inflatables 


With only a single layer of PVC, 
these boats are related to air mat- 
tresses and pool toys. But the PVC 
can be much thicker, and can be 
blended with synthetic rubber. Bet- 
ter PVC inflatables also have two 
or more air compartments with 
quality valves. 

Some experienced rapids runners 
and wilderness explorers swear by 


PVC boats, such as Sevylor's Tahi- 
ti. But most experts I spoke to said 
these boats can't match the rigidity 
and stability of a coated-fabric 
boat. Klepper America, a New 
York City dealer, says, *Although 
the boats are strong, we don’t 
promote them for use in rough 
waters, surf, or on large, high-wind 
bodies of water." 

A recent trend is toward rein- 
forced PVC, Leisure Imports' boats 
are made of Dynaweb, a polyester 
mesh laminated between two PVC 
layers. And American Fiber-Lite 
has introduced a “nylon-rein- 
forced" PVC inflatable. The mak- 
ers say these boats are more rigid. 


Which one for you? 


Budget and use are the key 
factors. If you plan to paddle about 
on a quiet lake or fish in lazy 
streams, an unsupported kayak or 
dinghy may be just right. A one- 
person PVC kayak costs about $70; 
a nine-ft., four-person PVC dinghy 
is about $130. The flat-bottomed 
dinghy can also be a yacht tender, 
depending on the kind of moorings 
you encounter. To handle heavy 
chops and strong harbor breezes, 
you'll need the stability of a sup- 
ported-fabric inflatable. A nine- 
foot supported dinghy costs $600. 

For towing skiers and cruising 
about in open waters, you'll want a 
sport-boat or high-performance in- 
flatable. These have wooden tran- 
soms and wooden floorboards to 
give the boat the rigidity needed 
for the higher horsepower. They 
also have either inflatable or wood- 
en keels for directional stability 
under power. A _ 16-footer costs 
from $2500 to $3500. 

Of course, inflatables are not 
everybody’s dream boat. Because 
they’re so light, they handle differ- 
ently than hard-hulled boats. And 
even the racier sportboats have a 
rather plump look. But, if you’re 
short on space, or you want the 
flexibility of a truly portable boat, 
an inflatable may be for you. 


WHO SELLS "EM 


Supported-fabric inflatables: Airboat, 
Amerimex corp- 122 W. 30th St., New York 
NY 10001; Achilles, 25 Branca Rd., East Ruth- 
erford NJ 07073; Avon, Imtra Corp., 151 Mys- 
tic Ave., Medford MA 02155; Bonair, 15501 W. 
109th St. Lenexa KS 66219; Barakuda, Elco 
Sales, 21912 Winnebago, El Toro CA 92630; 
Callegari, BMC Distrib. Ltd.. 19100 Susana 
Rd., Compton CA 90221; Camp-Ways, 12915 S. 
Spring St., Los Angeles CA 9 1; Hutchin- 
son, Port City Marine Co., Box 3767, Wilming- 
ton NC 28406; Maravia, Box 395, San Leandro 
CA 94577; Metzeler, GIL Inc., 1919 Hadley Rd., 
Ft. Wayne IN 46804; Mirage, Nautylatex, Box 
1714, Trois-Rivieres, Que., Canada G9A 5L9; 
Zodiac, 11 Lee St., Annapolis MD 21401. 

Unsupported-fabric inflatables: American 
Fiber-Lite, Box 67, Marion IL 62959; Leisure 
Imports, 104 Arlington Ave., St. James NY 
11780; Sevylor, 6802 Watcher St., City of Com- 
merce CA 90040. 

Both types: Sears, Wards, and J.C. Penney 
retail stores and catalogs. 


Flexifoil kite 


zooms to 8O mph 


Ram air inflates this 
controllable flyer, which 
develops pull through 
high-speed turns 


By BEN KOCIVAR 


HYDE PARK, LONDON 
The pull was terrific. I had to lean 
far back as I held the five-foot 
contro] bar horizontally and ma- 
neuvered, via two parallel 100-foot 
lines, a train of three Flexifoils— 
the most sophisticated controlla- 
ble-kite design I've seen. 
They look like 214-by-5-foot fly- 
ing air mattresses. Actually they're 
airfoils made of rip-stop nylon with 
fabric ribs—and curved somewhat 
like supercritical wings, which de- 
velop more lift at low speeds than 
conventional wings. The cells are 
inflated by ram air entering a 
gauze-covered vent in the leading 
edge, which is stiffened by a single 
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Inventors Merry and Jones prepare to launch a 
train of three Flexifoils, attached at their spar-end 
tabs and D-rings to the two flying lines. Tails may be 


spar of flexible tapered glass fiber. 

You can stack the Flexifoils 
about two feet apart, but be care- 
ful: A train of four in a moderate 
wind requires 200-pound-test line. 
A single kite can reach more than 
80 mph in a strong wind, and its 
pull could lift a child. 

The trick for picking up power, I 
soon discovered, is to keep the kites 
moving. Most kites simply fly 


straight; these develop pull by car- 


oming through high-speed turns. I 
looped them continuously until the 
lines looked hopelessly tangled— 
and then, by pulling the control 
bar the other way, rapidly un- 
wound them. 

Most intriguing was the way I 
could swing the trio through 
swooping turns almost straight off 
to one side into the gusty English 
winds. 'Then, just as the train was 
about to stall, I brought it around 
into a powerhouse semicircle and 
wicked swoop to the other side, 
straight into the wind. I could exer- 


attached to tow tabs, but slightly reduce efficiency. 


cise very precise control, making 
the train swoop down in a scream- 
ing dive to chase a pair of startled 
dogs across the open field. 

The kite was invented by two 
young design students, Ray Merry 
and Andrew Jones, who had made 
an inflatable piece of sculpture as a 
class project. Curious, they tried 
flying it: It rose slowly and abrupt- 
ly dived to the ground. When they 
turned their sculpture upside 
down, however, it took off. They’re 
still not sure why, but they plan to 
experiment with a slow-speed wind 
tunnel—and investigate whether 
the design can work as a hang glid- 
er, gliding parachute, or airborne 
sail for boats. I think it has poten- 
tial. 

The kite is made by Flexifoil 
Kite Co., 52 Tottenham St., London 
W1, England, and distributed here 
by Jalbert Aerology Lab, 170 NW 
20th St, Boca Raton, Fla. 33432. 
Price is about $50, less in sets of 
three or five. 
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CertainTeed Countrycut shingles get their distinctive ap- Johns-Manville Woodlands is a fiberglass-based shingle of 
pearance from a no-cut, staggered-butt design and overlay the multiple-ply type. It has a 25-year warranty, Class A fire 
texture. Their fiberglass mat base makes them rotproof. rating, and the look of wooden shingles. 
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Longer lasting, more fire 
resistant, easier to handle 
—-yet they cost just a bit 
more than standard shingles 


By A. J. HAND 


The ordinary asphalt shingle is one 
of the most remarkable products 
you will ever come across. It's a 
four-decker sandwich efficiently as- 
sembled from waste materials and 
industrial by-products. It's guaran- 
teed to withstand the elements and 
io keep you dry for at least 15 
years, yet no part of your home 
takes a bigger beating from the 
weather. On top of all that, it sells 
for just three or four cents a pound. 

As Mike Kiik of the Elk Corp. 
puts it: "The warranty is fabulous 
for the price, compared to any 
other product you can buy." 

As remarkable as the asphalt 
shingle is, the roofing industry is 
out to improve on it with a new 
product called the fiberglass-based 
asphalt shingle. This new shingle 
has a longer warranty and better 
weather and fire resistance. It is 
still made of waste materials and 
by-products, but is so efficiently 
made that it uses less of them. It is 
lighter and easier to install and 
handle. Yet it costs only six to 
eight percent more than the stan- 
dard shingle of today. 

To see how this improvement is 
accomplished, take a closer look at 
the four-decker sandwich that 
makes up the typical asphalt shin- 
gle. On the bottom goes a layer of 
asphalt, a residue of the oil refining 


GAF Sentinel shingles on this roof have a Class A fire rating 
and 20-year warranty. Class A rating is a definite safety factor 
for this pine-surrounded home. 


What's a Class A fire rating? 
Besides keeping out weather, a good 
roof will also keep out fire. If a neigh- 
bor's house catches fire, or if there's a 
brush fire in your area, burning 
brands can blow onto your roof. A 
roofs ability to keep such brands 
from burning through to the wood 
below is measured in special test pro- 
cedures conducted by Underwriters Lab- 
oratories. 

Most standard asphalt shingles 
earn a Class C rating in these tests. 
To get this rating, a roof must resist 
burn-through from a block of burn- 


industry. Over that goes a layer of 
organic felt, made of fibers from 
waste paper and wood chips. This 
felt is impregnated with more as- 
phalt to help make it waterproof. 
Next comes another layer of 
asphalt. This layer—called coating 


ing pine that’s fanned to keep it afire. 

Most of today’s fiberglass-based as- 
phalt shingles earn a Class A rating 
by passing a much stiffer test. They 
must resist burn-through from a rick 
of 36 pine sticks, each a foot long and 


34-inch-square in section. The rick, 
laid up in three layers at right angles 
to one another, is then fanned by a 
12-mph breeze, as shown in the photo. 
Until now, most roofing materials 
able to pass this test were considered 
too heavy and expensive for residen- 
tial use. 


asphalt—is the critical part of the 
shingle. It provides most of the 
weatherproofing. 

The final layer is a coating of 
colored granules, often made of 
ground rock. These granules pro- 

Continued 


Fiberglass-based asphalt shingles are some 15 percent 
lighter than standard felt-based shingles, so they are easier 


to handle, cut, and install on your roof. 
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Fine strands of fiberglass (inset) are 
used to produce final mat spools in this 
CertainTeed plant. 


tect the asphalt from the sun, and 
help keep it from drying out. And 
of course they give the shingle a 
good-looking, fire-resistant finish. 
The weak link in this shingle is 
that layer of organic felt. Despite 
its protective coating of asphalt, 
the felt can still get wet and then 


4 


Incomplete saturation of asphalt, which 
can allow moisture to enter, shows up as 
light areas in top microradiograph (X- 
ray). In contrast, fiberglass shingle 
above shows total saturation. 
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rot. The shingle can blister, buckle, 
or curl. When that happens, the 
useful life of the shingle has ended. 

Since its made of wood fibers, 
the felt also offers minimal fire 
resistance. As a result, the Under- 
writers Labs give conventional as- 
phalt shingles a Class C rating for 
fire protection. 

The  fiberglass-based asphalt 
shingle replaces this vulnerable 
layer of felt with a layer of fiber- 
glass mat. The glass mat can’t 
burn, so the shingle now gets a 
Class A rating, the highest possi- 
ble. The glass mat can’t absorb 
water, and it can’t rot. Curling, 
blistering and buckling are held to 
almost zero. 

Ack Blocher, marketing manager 
for fiberglass shingles at Certain- 
Teed, sums it up this way: “Glass 
gives us a shingle with a Class A 
fire rating that’s guaranteed for 20 
years compared to a standard com- 
modity shingle with a Class C 
rating and a 15-year warranty.” 

Where does that extra five 
years—10 years for some brands—of 
life expectancy come from? Not 
from the strength of the glass mat, 
as you might expect. The extra life 
is due to the fact that a glass shin- 
gle has a thicker layer of coating 
asphalt, that critical layer just 
above the mat. Shingle makers can 
afford to make this layer thicker 
because the mat needn’t be satu- 
rated with asphalt as the felt is. 

“We do not put any saturating 
felt in the shingle,” says Blocher. 
"We replace it with about 50 
percent more coating asphalt, how- 
ever, and that’s what gives you 
your longer life". 

Despite the fact that fiberglass- 


Fiberglass-based shingles: 


Who makes what? 
p85 e 
EB RS gE 
m = 
Manufacturer Brand name = 3S ui Type 
Bird & Son — Firescreen! 20 215 5 3-tab 
CertainTeed Glasstex* 25 260 54  3tab 
Glassguard 20 215 5%  3tab 
Countrycut 25 260 5 No-cut 
Elk Sun Seal 
Fiber Glass 20 225 5 3-tab 
GAF Fire Guard? 25 325 5 3-tab 
Sentinel 20 215 5 3-tab 
Johns-Manville Woodlands 25 300 6 mn 
piy 
Fire-King 25 260 5 2-tab 
iber Glass,’ 
3-Tab 20 225 5 3-tab 
Rampart 2 225 5 No-cut 
Masonite Glassmaster 20 225 5 3-tab 
Owens/Corning  Glastar 25* 25 260 5 3-tab 
Glastar 20° 20 205 5 3-tab 


Note: ‘Available in West and Southeast. “Hybrid shingle 


combines both organic felt and glass mat. "Embossed 
surface. *Has two glass mats. 

Mfrs. Addresses: Bird & Son, Inc., Washington St., East 
Walpole, Mass. 02032; CertainTeed Products Corp., Box 
860, Valley Forge, Pa. 19482; Elk Roofing Products, Box 
37, Stephens, Ark. 71764; GAF Corp. Building Products, 
140 W. 51 St., N.Y., N.Y. 10020; Johns-Manville, Ken- 
Cary! Ranch, Denver, Colo. 80217; Masonite Corp. Roof- 
ing Div., Box 5777, Meridian, Miss. 39301; Owens/Corn- 
ing Fiberglas Corp., Home Bldg. Prod. Div., Fiberglas 
Tower, Toledo, Ohio 43659. 


based shingles have more coating 
asphalt, overall they contain about 
10 to 15 percent less total asphalt 
than felt-based shingles. "That's 
what makes them lighter and easier 
to handle. 

There are other advantages, too. 
"Asphalt is becoming scarce be- 
cause the refineries are getting 
higher and higher yields of other 
products from a barrel of crude," 
explains Kiik. "Every time they 
improve a cracking process to get 
two or three percent better yield, 
that leaves two to three percent 
less asphalt at the end of the 
process." 

And as asphalt becomes scarce, 
its price goes up. “Nobody puts on 
a new roof because he wants to," 
says Kuk. “They do it because the 
old roof leaks. The consumer is 
looking for coverage for the least 
amount of money." 

As it turns out, eliminating. or- 
ganic felt from shingles also helps 
hold the price down in another 
way. Competition for waste paper 
in recent years has been driving its 
cost up. “The cellulose insulation 
industry has put a tremendous 
demand on waste paper," says 
Kiik. “And paper is also being 
burned for fuel in some cases, 
because it is lower in pollution 
than coal." 

Right now, glass shingles do cost 
a bit more than organic shingles. 
But as Blocher points out, “When 
you figure the cost per year over 
the life of the warranty, you are 
actually paying less." 

Over the years, as the price of 
waste paper continues to rise, the 
slight premium for fiberglass-based 
shingles could disappear. After all, 


fiberglass is little more than sand, 
a material unlikely to become 
scarce in the foreseeable future. 
Fiberglass-based asphalt shin- 
gles are not really brand-new. They 
first hit the U.S. market about 10 
years ago and were used in Europe 
even before that, largely because of 
the scarcity of waste fiber there. 
Still, glass shingles have only just 
begun to take off in the past few 
years, and they are still not as 
widely available as conventional 
organic-based shingles. The limit- 
ing factor right now is the avail- 
ability of the fiberglass mat. It’s 
not a stock item the roofing manu- 
facturers can order off the shelf. “It 
has controlled fiber length, con- 
trolled openings and porosity, and 
controlled binders. It’s tuned spe- 
cifically for the roofing industry,” 
says Kiik. “The quality control we 
can maintain with glass mat is 
much greater than we can get mak- 
ing organic base sheets." 
Manufacturers have to fabri- 
cate their own mat. But by the 
time you read this, each of the 
seven companies offering glass- 
based shingles should have at least 
one mat plant in operation, with 
more scheduled to go into operation 
thereafter. So fiberglass-based as- 
phalt shingles should become more 
available shortly. 
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Glass shingles: types and colors 
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THREE-TAB 


BOTTOM LAYER 


MULTIPLE-TAB 


As well as coming in the usual three- 
and two-tab designs, glass shingles are 
also available from some makers in 
modern multiple-ply and no-cut, random- 
butt styles. The multiple-ply shingle is 
made of two layers of shingle ma- 
terial bonded together. The bottom lay- 
er is a solid sheet, the top layer has 
widely spaced tabs. This construction 
creates extra depth that casts long shad- 
ows and simulates the heavy textured 
look of wooden shakes. The Johns-Man- 
ville Woodlands Shingle is an example 
of this type. 

The no-cut, random-butt shingle 
eliminates vertical cutouts in order to 
create a broad sweeping effect. The 
random butts of these shingles break 
up the outlines of these shingles to 


NO-CUT RANDOM BUTT 


keep the look from becoming too 
linear and uninteresting. The no-cut 
feature eliminates the area of greatest 
wear in tabbed shingles, the area 
between tabs. 

Color selection varies from maker 
to maker and style to style. Earth 
tones—especially browns that simu- 
late wooden shingles—are very popu- 
lar. In the South, white shingles 
specially treated to resist mildew and 
algae growths are very practical in 
cutting heat gain through the roof. 
Grays, greens, and blacks are also 
available from most makers. 

While your choice of colors for 
glass shingles is still not quite as wide 
as for standard asphalt shingles, you 
can expect more colors to come. 


Installing the glass shingles 


Fiberglass-based shingles are in- 
Stalled just like their felt-based coun- 
terparts. (We'll have a major article 
on re-shingling with asphalt in an 
early fall issue.) But they are thinner 
and about 20 pounds lighter per 
square, so they are easier to handle, 
lug up onto your roof, and cut. This 
lightness, however, does carry some 
slight penalties that make it impor- 
tant to follow good roofing practices. 

For example, glass shingles are 
somewhat more brittle in the cold and 
somewhat more flexible in warm 
weather than felt-based shingles. So 
don't work if the temperature is 
below 40, and don't try to grab a 
single handful of warm shingles, since 
they'll be too floppy. 

Glass shingles are also more likely 
to telegraph, that is, let the textures 
of the roofing beneath them show 
through. When you re-roof, then, be 
sure to prepare existing surfaces 
properly. Over old asphalt shingles, 
be careful to nail down or cut away 
all loose, curled, or lifted tabs. Re- 
move loose or protruding nails. Sweep 
the surface clear of debris and loose 
granules. This will give you better 
footing and the smoothest possible 
installation. 

If you plan to roof over old wood 
shingles, you may want to rip tapered 
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SHINGLES 


aoe 
FEATHERING STRIPS NAILED 
IN PLACE TO SMOOTH ROOF 


strips of wood called feathering strips 
out of cheap lumber, then nail them 
in place against the butts of the wood 
shingles, as shown in the sketch, to 
help smooth out the old roof. On a 
really rough surface, such as old wood 
shakes, Mike Kiik of Elk recommends 
putting down a layer of asphalt- 
coated felt before re-shingling. This 
underlayment will smooth out the 
roughness below, and help reduce 
telegraphing. 

CertainTeed's Ack Blocher recom- 
mends the “nesting” method of instal- 
lation for re-roofing (shown in the 
sketch above). It gives smoothest 
results and makes the work go fast. 

To start, cut off the tabs and trim a 
batch of shingles to equal the expo- 
sure of your old roof. This is usually 


/ 
5" EXPOSURE 


&TARTER COURSE 


EXISTING ASPHALT 
SHINGLE ROOF 


5" EXPOSURE 
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OFF TOP EDGE ~ 3" EXPOSURE 
five inches. Use these cut-down shin- 
gles to lay a starter course as shown. 
Next cut two inches off the top edge 
of another batch of shingles and use 
them to lay the first course. The cut 
edge of these shingles should go 
against the butt edges of the third 
row of old shingles. 

Now lay a second course of full 
shingles aligned with the butts of the 
fourth row of old shingles. This will 
give your first course of shingles just 
three inches of exposure, but this is 
usually hidden by a gutter. From now 
on you can lay full shingles, aligning 
them with the butts of the old shin- 
gles. The exposure will automatically 
equal the five inches of the old roof. 

A final note: Follow precisely the in- 
structions provided by the manufacturer. 
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Build a low-cost 
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Vertical volume in teepee-like structure allows growing on 
four different shelf levels, providing heating variations for dif- 
ferent plants. A windmill pump trickle-waters plants, and an 
external compost pile supplies regulated heat. 
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Combine wedge-shaped 
modules with a square or 
rectangular core, and you get 


the size and shape you want 


By BOB WILSON 


If you've put off building a green- 
house because you think it is 
too expensive, take a look at this 
modular teepee-greenhouse system. 
Its basic component is a wedge- 
shaped $30 module that can be 
combined and expanded in various 
ways to suit your needs. 

The greenhouse is actually a 
complete growing system with a 
source of heat (a compost pile), 
plus an optional windmill pump for 
gadget-minded builders that can 
trickle water to your growing 
plants. 

California designer / photogra- 
pher Peter Stevenson and his wife, 
Susanne (who developed the spec- 
tacularly popular under-$200 sail- 
boat project in our February is- 
sue, as well as the sports center that 
follows in this issue), built the 
four-module greenhouse in these 
photos. 

For about $160, this X-shaped 
design (see drawings) provides 
four redwood growing boxes, a five- 
foot workbench, a compost-pile 
heat generator, four  five-foot 
shelves, a lockable door, a tilt-top 
vent/scoop, growing trellises, and 
plant hangers. 

More modest designs offer a lot 
of space, too. The three-module 
system costs under $115 and covers 
about 72 square feet. The expanded 
two-module system provides 56 
square feet of space and runs about 
$75. And two modules lined up 


against a sunny garden wall can 
supply 40 square feet of growing 
space for about $65. 

Worried about damage from the 
wind? Stevenson’s teepee green- 
house held up very well during 
recent wind storms that ripped 
roofing off neighboring houses. 
“The only effect,” they note, “was 
a slight stretching of the polyeth- 
ylene on the windward side. The 
wind actually pushed the structure 
nine inches on its base, bulldozing 
dirt as it went.” The stretched 
plastic was easily retightened. 

Building a greenhouse, once 
you've figured how many modules 
you need, is simple. Start by pre- 
fabbing two triangular frames for 
each module. Nail box sides to the 
end frames, then cover and staple 
polyethylene to the frame. The 
triangulated ends provide strong, 
easily assembled framing for door- 
way panels, shelf rests, and beams 
for plant hangers. 

Here's an easy way to get 
the triangle-module angles right: 
Square-up the vertical and base 
two-by-two's on a flat surface with 
a framing square. Position the 
slant-side two-by-two over these 
and mark the correct cut-off angles 
on the ends of all members. After 
cutting, nail the three triangular 
sides together by first drilling 
through the side edge of one part 
and into the end grain of the adja- 
cent part with a Vs-inch bit. Simi- 
larly, lay out the door frame side 
and lintel, nailing them into the 
frame. 


Compost heater 


A  wedge-shaped  compost-pile 
heater was positioned between the 
ends of adjacent modules on the 


north side of the Stevensons' green- 
house. Heat is produced by the 
composting reaction in the pile. It 
shows only in the photo at 
right, above. The three sides of the 
compost structure were made from 
six-inch-wide rough-redwood boards 
made by ripping two 10-foot boards 
(see materials list) down the mid- 
dle. Four six-inch boards are used 
for each side, with about one inch 
of spacing between them. 

When needed, heat from the 
compost can be piped into the 
teepee greenhouse. Build a pyra- 
mid-shaped, polyethylene-covered 
top for the compost with a three- 
foot length of four-inch flexible 
clothes-dryer duct hose attached to 
the top. Poke the hose through an 
opening in the greenhouse made 
with several four-inch slashes in 
the plastic. 

The top is tilted back to load the 
compost pile or turn off the heat. 
To dig out compost for more plant- 


Wedge-shaped module (left) can be 
combined in various ways to suit your 
yard layout or sun conditions. The cage- 


Module materials and full plans 
Key dimensions for building a wedge- 
shaped teepee-greenhouse module are 
shown (left). Materials for one module: 
Plastic—12" x 14° sheet, 6-mil clear 
polyethylene 
Redwood—one 8’ 2x2 and three 10’ 
1x12's (rough-sawn) 


Prefabbed end frames are assembled in 
pairs on the site, then box sides and bot- 
toms are nailed to opposing end frames. 
After upper crossbars are attached, the 
structure is covered with polyethylene. 
It's a one-weekend project. 


er mix, the bottom front board is 
removed by unscrewing two eye- 
bolts. Nutrients are dug out from 
the bottom, allowing the top layers 
to slide down. 

You can also add a little wind- 
mill pump that's partly decoration 
and partly functional. When the 
breeze is up, the windmill trickle- 
waters plants in the greenhouse. 
It's made from two three-by-three- 
ft. sheets of aluminum flashing, a 
two-by-four-ft. panel of plywood, a 
bike pump, a five-gallon can, and 
some l5-inch pipe fittings. Total 
cost is under $40. 

To use the trickle-watering sys- 
tem, you pour plant food and water 
into the container and cap it. 
Breezes cause the pump to pres- 
surize the can, pumping the water 
through tubing. 


,,:. Pick the module combinations for your yard 


like faces of the lower slanted panels? 
Optional cords for climbing plants in the 
base boxes. 


Ñ 


Fir—one 10’ 2x2 and four 12’ 2x2's 

Nails—one Ib. 3” galvanized and one 
Ib. 2” galvanized 

For detailed construction plans, send 
$5 to: Stevenson Projects, Dept. GS, 
Box 584, Del Mar, Calif. 92014. Make 


checks or money order 
Stevenson Projects. 


payable to 


JULY 1978 |. 101 


Patio 
sports 
center 


Folded up, below, the sports center oc- 
cupies just 2x4x8 feet of space in your 
backyard. But it unfolds to provide a 
basketball hoop, a full-size Ping-Pong 
table, and a backboard for handball or 
tennis practice (photo on page 104). 
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Table tennis, basketball, 
handball—compact unit lets 
you play all these, and more 


By PETER STEVENSON 


Here’s the most active storage unit 
you can build for your backyard or 
driveway. Our sports center un- 
folds in a variety of ways to 
become: a regulation-size table for 
table tennis, a basketball court 
complete with regulation-height 
hoop, or a backboard for tennis, 
paddleball, racquetball, or hand- 
ball practice. And when you're 
through, it all folds back up into a 
weathertight 2x4x8-ft. cabinet with 
enough room inside to conveniently 
store bats, balls, and racquets as 
well. 

It can be built in sections, and 
you start with the outer cabinet. 


Construction 


Assemble the cabinet as shown, 
using 114” nails driven through the 
plywood and 34" framing cleats. 
Clinch the ends and hammer them 
flush on the inside. Assemble the 
top, bottom, and sides to the box 
back with glue, nails, and framing 
cleats. Vertical cleats are nailed to 
the 1⁄4” back panel, flush with the 
side edges of the panel. Then nail 
the 1x4's around the inside of the 
box, flush at the front. 

To mount the doors, first hang 
the outer door by mounting the 3" 
butt hinges as shown, recessing one 
wing into the right-hand 1x4 and 
the other into the edge of the 
plywood, using 2" screws to sink 
securely into edge grain. (To avoid 
splitting the ply, pre-drill to start 
the screws.) Mount the top hinge 
5" down from the top and the 
bottom 5" up from the bottom 
(with the center hinge 3" below the 
center). Remove the outer door, lay 
it down finished side up, place the 
middle door next to it and position 
the hinges as shown, recessing 
them down flush with the plywood 
surface (and puttying over later for 
a smooth surface, using auto-body 
putty). The hinge pins will stick 
out a little, but will not be in the 
play area. Whenever screw tips 
stick out the back side, nip them 
off. 

Bend gate hinges as shown to 
mount the inner door, hang the 
door, then cut the notches shown to 
allow the door to swing back for 
Ping-Pong clearance. Round off the 
front corner edges of the box to 
allow further door swing. The box 
should be anchored with 34” bolts 

Continued 
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Swing out the overlapping side doors to flank the middle 
door, and you've got a practice backboard over 11 feet wide 
and nearly eight feet high. Other gear stows behind center 
doors, inside weathertight box. 
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AND 
THE HOLDER 


or lags through a 1x4 cleat, and the 
rear wall anchored to a solid wall 
or eave to keep it upright when 
you're opening and closing doors. 

To close, fold the inner door in, 
then fold the middle and outer 
door together. Mount a sliding bar- 
rel bolt to the outer door and the 
front of the left 1x4. Mount one 
half of a barrel bolt to the middle 
door at the upper and lower left- 
hand corners, then mount the other 
halves of the locks along the right- 
hand edge of the inner door (when 
opened out). 

To lock the backboard fully 
open, swing the outer and middle 
doors aside as a unit, open the 
inner door, fold back the middle 
door, hold the outer and inner 
doors back, place the edge of the 
middle door flush with the inner 
door, and lock flat. 


Add the Ping-Pong table 


To mount the slide holding the 
hinges for the center panel, drill 
and mount the 3$" bolts in the 
counter top as shown, using the 
6"x36" cleat and allowing the bolt 
ends to stick up. The slide is se- 
cured with flat washers and wing 
nuts. 

For a smooth playing surface, 
the table wing hinges have to be on 
the bottom of the panels. 'The gate 
hinges holding the center legs are 
mounted to the upper surface, but 
are inset into the plywood and 
puttied along the side edge to 
permit a smooth surface within the 
playing boundaries. 

To fold the table back into the 
cabinet, loosen the wing nuts on 
the slide, remove the four end legs 
by pulling hinge pins, then fold the 
center leg over onto the top. Lift 
the center panel, allowing the 
wings to fold underneath. Now, 
push in on the assembly to recess 
the slide, then fold the assembly up 
inside. Store the end legs in the 
ball locker. Reverse these steps to 
unfold. 


And now, for basketball 


To hang the basketball back- 
board, start out by gluing and nail- 
ing the ceiling reinforcer to the 
bottom side of the cabinet top 

[Continued on page 134] 
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Car-care quiz 


1 Which of these could happen 

when a set of piston rings is in- 

stalled upside down in an engine? 
(A) Broken piston-ring lands 
(B) Increased cylinder-wall wear 
(C) Increased oil consumption 
(D) None of these 


2 A set of ignition contact points 
is pitted and blue after 1000 miles 
of operation, Mechanic A says too 
much distributor-cam lube could be 
the cause. Mechanic B says that a 
grounded breaker-plate assembly 
could be the cause. Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


3 The rear-axle shaft bearing 
shown below is being pressed onto 
the shaft. Mechanic A says that 
pressure should be applied to 
points X on the bearing. Mechanic 
B says that pressure should be 
applied to points Y on the bearing. 
Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


4. The driver of a car with power 
disc/drum brakes reports that his 
brake pedal moves slowly to the 
floor while he's holding the brakes 
on at a stop light. What could 
cause this problem? 

(A) A leaking primary cup on a 
piston in the master cylinder 

(B) A power-brake booster leak 

(C) A leaking residual check 
valve in the master cylinder 

(D) An internal leak in the 
combination valve 


5 The suspension shown below is 
being checked for ball-joint wear. 
Mechanic A says that the check 
can be made with the front end 
jacked up at X. Mechanic B says 
the front end should be jacked up at 
Y. Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


6 Mechanic A says that installing 
a two-piece drive shaft with the U- 
joints out of phase may cause a 
driveline vibration. Mechanic B 
says that when you install new U- 
joints on a single-piece drive shaft, 
care must be taken to properly 
phase the joints. Who is right? 

(A) A only 

(B) Bonly 

(C) Both A and B 

(D) Neither A nor B 


7 While testing a starting circuit 
on a 350-cu.-in. V8 engine, the 
mechanic finds that: The engine 
cranks slowly, the starter current 
draw is 90 amps, and the battery 
voltage while cranking is 11 volts. 
What should the mechanic do next? 

(A) Check the voltage drop of 
the starter-motor circuit 

(B) Test the battery capacity 

(C) Replace the starter motor, 
since a short is indicated 


(D) Determine the condition of 
the engine 


e 'The horns in the circuit shown 
below only sound when a jumper 
wire is connected between termi- 
nals 1 and 3 of the horn relay. 
Mechanic A says that a ground in 
the circuit between the horn relay 
and the horn button could be the 
cause. Mechanic B says that the 
horn relay may be bad. Who's right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


án 


HORN HORN 


BATTERY 


9 Mechanic A says that moisture 
in an air-conditioning system can 
freeze in the expansion valve and 
stop the system from cooling. Me- 
chanic B says that moisture in the 
air-conditioning system will react 
with the refrigerant to form an acid 
that can corrode the parts in the 
system. Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


10 Which of these is least likely 
to cause a car to hesitate (stumble) 
when the gas pedal is depressed 
quickly? 
(A) Retarded ignition timing 
(B) Low carburetor float level 
(C) Leaking carburetor accelera- 
tor-pump check valve (s) 
(D) Leaking carb power valve 
Answers begin on page 118 
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A pry and a kick, and the punk is in 


(top photo)—or is he? Inside this 
leisure-home entry, surprises await 
him: A slant-bar lock has been added 
above the key-knob/deadbolt combo, 
to prevent easy break-in, And a reed 
switch will trigger an ear-splitting alarm 
if he does succeed in forcing this mas- 
sive door. If he enters elsewhere, a mi- 
crowave detector will sound the same 
alarm. 
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How to beef up your 


leisure-F 
security 


Protecting your second home 
from theft presents special 
problems; but our tips can 
help burglar-proof your 
year-round home, as well 


By AL LEES 

First off: Forget the advice we've all 
heard for years about protecting 
our homes from burglars. Very few 
of those hoary old cautions apply 
to leisure homes. Most of them 
come from neighborhood police: 
Leave lights on when you're ab- 
sent, preferably on an automatic 
timer... . If you leave window and 
doors locked, burglars will pass 
you by, rather than risk the racket 
necessary to break in. . . . Stop 
newspaper and milk deliveries 


while you're gone, to avoid giving 
the house an unoccupied look... . 
Avoid a privacy-wall or shrubbery 
screen at windows and doors so any 
activity there will be exposed to 
passersby. . . . The best alarm sys- 
tem is a large watchdog. 


Such cautions all assume that 
the home in question is only rarely 
vacant, is in a peopled neighbor- 
hood, and is subject to at least an 
occassional visual check by police 
patrol. But none of these hints is of 
the slightest use to a leisure home 
in a secluded or remote area. 
There, the homeowner’s efforts 
must be devoted to securing—liter- 
ally—the house against attack. The 
task is much more difficult, and the 
techniques almost completely dif- 
ferent. 

In most cases, you’re not dealing 
with professional burglars—those 
crooks who pride themselves on 
their skill at circumventing locks 
and alarms. Here your enemies are 
more likely to be brutal house- 
breakers, who needn’t concern 
themselves about alerting close 
neighbors, and who are likely to 
have the opportunity and time to 
force their way in. Now, let’s admit 
at once that no structure, short of a 
concrete vault with a steel door, 
can keep out a musclebound moron 
determined to break in. But you 
can make it as risky and effortful 


You can add a brace lock 


Installation is easier than for strike- 
plate lock. After measuring 30” at 
right angle from base of door, counter- 
sink floor socket. Place bar in socket 
and set base of lock plate against tip 
as shown. Mark socket for cylinder 
hole and drill through door with 114” 
bit. Insert cylinder from outside, secur- 
ing it to base of block with bolts 
through door. Note that tip of bar 
bears against cast lug on base. Key 
will move it into this position from 
outside. Jimmy-proof cylinder cover 
(photo top left) is recommended. 


New built-in security you can buy for entry 


Ingenious manufacturers have zeroed 
in on the security problem, and entry- 
door locks are much improved over those 
of 10 years ago. Panic-proof lockset- 
deadbolt combinations—mechanically 
linked so the inside handle opens both— 
are offered by leading lockmakers. 

But Pease Ever-Strait Doors now 
build a latch and three widely-spaced 
deadbolts into their prehung door pan- 
els (photo far right). The bolts lock 
into rugged steel plates, yet all three 
retract with a twist of the indoor knob. 

The near-right photo shows a new 
entry lock with a built-in alarm. It's 
ideal for replacing a standard key-knob 
lockset if you don't want to redrill the 
door to add a deadbolt. Security, here, 
comes not from the lock but from the 
fact that the battery-powered alarm 
squawks the instant a would-be intruder 
tries the outer knob. Called LockAlert, 
it's around $40 at home centers. 


and unnerving a job as possible; 
and since most of the criminals 
who prey on leisure homes will be 
after the laziest pickin's, you stand 
a good chance of being spared. 

In what follows, we're dealing 
only with vacated homes. It's rare 
for a leisure home in a remote area 
to be attacked while occupied, so 
we won't concern ourselves with 
panic alarms, protective weapons, 
or guard dogs—none of which are 
operable while you're absent, 
whether for a few days, a few 
weeks, or over the winter. Every- 
thing we propose stands guard 
while you're gone. 

As we've said, “Make the home 
look occupied!" is standard advice 
for primary dwellings, but this can 
be ludicrous with a vacation re- 
treat. Such a house is usually shut- 
tered while vacant to protect it 
from storms and casual vandalism. 
And at any rate, in isolated areas, 
local thieves may have a pretty fair 
reading on your comings and go- 
ings. What could be more laugh- 
able to them than a house standing 
in lonely grandeur in the midst of 
an untracked, week-old snowfield 
with carefully programmed lights 
marching from room to room? 


Epidemic crime 


In facing the question of leisure- 
home security, there's one decision 
you don't have to make, and that's 
whether to beef it up. Unless your 
retreat is that vault I spoke of, 
you'd better. Crimes against leisure 
homes are already epidemic and 
bound to get worse for the next few 
years, until the percentage of our 
population between the ages of 14 
and 25 drops back to normal. Crime 
statistics agree that this age group 


doors 


aM 


o£ 
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Perimeter 
netic reed switches mounted on entry 
doors and accessible windows and 
wired in series (with standard speaker 
wire) through a keyswitch, transform- 
er, and relay to an alarm. Our installa- 


system consists of mag- 


tion uses Sears’ mechanical siren 
shown above (its long-range howl is 
ideal for remote sites). Reed switches 
(those shown are from Universal) are 
installed in pairs (right photo): Mag- 
netic half attaches to movable part— 
door panel or window sash—and pow- 
ered half screws to frame. When door 
is shut, switch keeps siren unpowered. 


commits 85 percent of all burglaries. 

Also, the “take” is more tempt- 
ing than it used to be. Until our 
post-war affluence, relatively few 
families had much worth stealing. 
And only in recent years have 
leisure homes become more than 
rustic retreats. Finally, the soaring 
statistics reflect a steady decline in 


Install a perimeter alarm to guard windows and doors 
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the quality of local law enforce- 
ment (see “Shop Talk,” page 122). 
Burglary and vandalism are no 
longer peculiarly urban crimes. 
' They've spread across the country- 
side like the plague, and many 
tranquil country towns where no- 
body used to lock a door now sport 
Continued 
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Microwave intrusion detector sounds alarm indoors and out 


It looks like a hi-fi shelf component— 
the Midex 55 on the lower step, above. 
But when set to beam across a critical 
path inside your home, and armed 
by one of the magnetic keys in the 
foreground, it will yelp for help when 


A bonus advantage of the Midex is 
its capability of tying into existing or 
additional security systems. Note extra 
rear-panel connections in photo. lf you 
have (or want) reed switches on doors 
and windows, just wire this loop to 


anyone pausing at entry, starts Moni- 
tor camera) into Midex blast-horn and 
battery-backup circuits. Wired into our 
reed-switch loop, timer control adds an 
outdoor spotlight to capture a night- 
time visit on film and also sounds 


intruder steps into range. Transformer first pair of posts. (Other posts are for alarm. (Electric-eye override avoids 
(left) plugs into any 115-V outlet. panic-button loop, speakers in parallel, horn-blast greeting for daytime call- 
Mount a horn at highest point of house transformer input.) PS Electronics Edi- ers.) All components called out are 
(on Lockbox, that's atop pole extending tor Bill Hawkins created circuit dia- ^ available from Williams Electronic 
above the roof, upper right). Second gram shown for add-on control box Supply, 1863 Woodbridge Ave., Edi- 


horn goes indoors to blast intruders out. 
We ceiling-mounted it next to our 
smoke detector (lower right). 


higher crime rates than most cities. 

'These are all reasons why there's 
better than a 50-50 chance your 
leisure home will be ripped off this 
year or next—unless you take steps 


108 | POPULAR SCIENCE 


that customizes the Midex to the PS 
Lockbox: It feeds our previous system 
(mat switch, actuated by weight of 


now to prevent this misfortune. 

We speak from bitter experience, 
since our famous Lockbox leisure 
home- built for a series of PS arti- 
cles through the April '75 issue— 


son, N.J. 08817. This add-on circuitry 
in no way affects the intrusion functions 
already built into the Midex. 


was the victim of a recent attack 
that left it stripped of everything 
that could be carried away, includ- 
ing all the power tools we'd used in 
construction! The irony here is 


that the Lockbox was designed 
around the idea of security against 
break-in. 

While most of our systems func- 
tioned, a security chain is only as 
strong as its weakest link. This 
proved to be our entry door, which 
also turns out to be the prime entry 
point for burglaries by the 18- 
or-younger age group. The ease 
with which our burglars smashed 
through demonstrates my first ma- 
jor point. 


The myth of the 1-in. deadbolt 


At the time I was choosing the 
windows and doors for the Lock- 
box, major door-lock makers were 
launching a campaign—endorsed 
by law-enforcement  agencies—to 
promote installation, on all entry 
doors, of deadbolts with a full-inch 
throw. Crime statistics bear out 
that most burglars look for entries 
that have only key-in-knob lock- 
sets. Even when such a lock resists 
the old plastic charge-card ploy, 
the short, tapered latch tongue is 
easily popped free of the strike 
plate by springing the jamb with a 
crowbar. This shortcoming also ap- 
plies to stubby deadbolts that enter 
their strike plates only a half-inch 
or so.” 

“Much safer,” went the promo- 
tion, “to install a deadbolt that 
extends a full inch into the jamb.” 
This is perfectly true, if your jamb 
is sturdy enough. In the case of the 
Lockbox (and, I'd guess, of most 
other leisure homes) the entry door 
came prehung in a softwood frame. 
I secured this finish frame solidly 
within the rough opening, but the 
“high-security” combination lock- 
set I bought came with a conven- 
tional surface-mounted strike plate. 
Even though I replaced the absurdly 
short mounting screws with ones 
that would pass through the finish 
frame and on into the doubled stud 
behind, it proved a simple matter 
for the thugs to pry and kick the 
door until the wood frame and 
studs splintered. The combo lock- 
set stood up to this impact beauti- 
fully and is still performing—a 
credit to the lock maker, but not 
much compensation to me, Latch 
and bolt simply carried the strike- 
plate—still attached to the splint- 
ered jamb—inside with them. 

So your full-inch deadbolt isn’t 
much protection unless it passes 
into a heavy metal frame, or unless 
you reinforce your wooden jamb 
with steel mending plates. Or un- 


'The difference between a latchlock and a 
leadbolt: A tapered, spring-loaded latch 
‘loses and locks into a strike automatically 
vhen door is closed; a deadbolt must be 
urned into its strike by means of a key 
from the outside) or knob (from inside). 


less you apply one of the newer 
strike plates that wraps around the 
jamb and mounts with extra-long 
screws driven from two directions. 

Even so, clustering a latch and 
deadbolt puts an immense strain 
on one small, central area of the 
strike jamb when tension or impact 
is applied to the panel. The panel, 
too, may give at its unattached 
corners since its opening edge is 
only held at a small midpoint (the 
separation between a clustered 
lockset and deadbolt is often only 
three to 314 inches). Wider separa- 
tion spreads the stress. You can 
achieve this by installing new (and 
separately keyed)  deadbolts to- 
ward the top and bottom corners of 
the door panel—as far apart as 
family members find handy. 


Add or replace 


Even more effective—especially 
ii you suspect an easily splintered 
jamb—is a floor-brace device such 
as that made by Fox Police Lock 
and shown in our photos. It's quick 
to install but somewhat clumsy to 
use, especially in our dead-end 
entry hall, where you must climb 
over the bar after setting it in 
place. As you open the door to exit, 
the bar rides up within a hoop. It 
drops back down into lockable posi- 
tion when you close the door from 
outside. The brace lifts out for easy 
storage on re-entry. 

We haven't even considered, 
here, that the entry door of your 
leisure home might have only a key- 
in-knob lockset. In tests, these have 
been forced in under 10 seconds. If 
you have such a lock, replace it. And 
if you'd rather avoid the extra drill- 
ing and mortising required for a 
lockset-deadbolt combination, vou 
might consider Ideal Security's new 
Super Guard Lock II. It has a hand- 
some, no-knob handle on the outside 
and a surface-mounted vertical-bolt 
lock on the inside. 'The strike wraps 
around the frame and attaches with 
seven long screws. On most doors, 
it replaces any key-in-knob set. 


We've also assumed that your 
entry has a solid-panel door. In a 
remote location, you should never 
install an entry with glass panels— 
either in the door or as a sidelight. 
If you're stuck with such an 
arrangement, you'll need a dead- 
bolt that's keyed on both sides, so 
that if a burglar smashes a pane he 
can't reach through and release it. 


If door fails: alarm systems 


As I said, a determined hood can 
smash through virtually anything. 
Assuming he's dumb enough to per- 
sist, even after learning you've made 
it tough for him, it's best to have a 
backup alarm. Unless he can locate 
and silence it quickly, it's likely to 
drive him off. For top psychological 
impact, you need a siren or blast 
horn inside, and one mounted at the 
highest point of the roof, or weather- 
protected inside an attic vent. No 
burglar is going to stay long with all 
that commotion. 

There are several types of intru- 
sion alarms—each of which assumes 
that the burglar makes it past a 
locked window or door. Some de- 
pend on an elaborately-wired sys- 
tem of perimeter switches to trigger 
an alarm if a door or window is 
forced. (Sears offers a similar sys- 
tem with battery-powered wireless 
switches that beam a radio signal 
to a central receiver.) A surface- 
mounted switch is fine for a solid 
door, since it can't be spotted from 
the outside. For windows, plunger- 


[Continued on page 134] 


SOURCES MENTIONED 
HERE AND IN “SHOP TALK" 


Eastman Kodak Co., Dept. 903, 343 State St., 
Rochester NY 14650 (Monitor super 8 security 
camera); Fox Police Lock Co., 46 W. 21st St., 
N.Y. NY 10010; Ideal Security Hardware Corp., 
215 E. Ninth St., St. Paul MN 55101; Pease 
Co. 7100 Dixie Hwy., Fairfield OH 45023 
(Ever-Strait doors); Sears, Roebuck and Co., 
retail or catalog stores; Solfan Systems, Inc. 
Midex Div. 665 Clyde Ave. Mt. View CA 
94043. Note: Midex 55 ($200) and blast horns 
($40 ea.) are available through JS&A Nat'l 
Sales Group, One JS&A Plaza, Northbrook IL 
60062; Tapeswitch Corp. of America, 320 
Broad Hollow Rd., Farmingdale NY 11735; 
Teledyne Water Pik, 1730 E. Prospect St., Ft. 
Collins CO 80521 (LockAlert); Universal Secu- 
A Instruments, 2829 Potee St., Baltimore 
MD 21225 (reed and key switches). 


For guns and valuables: strong room or security chest 


If you have the space to spare, you 
may want to create a high-security 
storage area within the house, 
where your most valued items (hi-fi 
components, portable TV, musical 
instruments, power tools, projec- 
tors, art work) can be stored while 
the house is vacant. Whether a 


closet or small room, take pains to 
equip it with a solid, three-hinged 
door in a reinforced frame with two 
or three spaced deadbolts. 

If space is tight and items to be 


secured are fairly small (like guns), 
look into security chests or canis- 
ters. These are usually of heavy- 
gauge welded steel with concealed 
hinges, and can be bolted to floor or 
wall or even sunk into concrete. 
Two sources supplied by PS Guns 
Editor Paul Wahl are: Tread Corp., 
Box 13207, Roanoke, Va. 24012, and 
R. A. Johnson, Box 324A, Dripping 
Springs, Tex. 78620. Vault-like se- 
curity doesn't come cheap: Foot- 
locker-size chests run about $350. 
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By RAY HILL 


1945 a man was walk- 
ing in the Swiss countryside with 
his dog. When he got home he 
found that the dog had picked up a 
lot of burdock burrs in its fur. He 
removed them, annoyed at the 
strength of their grip. Then, 
a curious man, he put one of the 
burrs under a microscope. 

What he saw were hundreds of 
tiny hooks that snagged 


One day in 


being 


loops of 
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animal hair or thread with 
tenacity. Could this same 
be applied to a fastener, 
dered, 
having 


great 


he won- 
with one side of the fastener 
hundreds of small hooks, 


and the other many small loops 
that the hooks would snag’ 
After eight years of work, that 


man. a Swiss inventor named 
George deMestral, developed the 


hook-and- 
cloth. 'That 
attempt has 


model of a 
made ot 
crude 


first working 
loop fastener 
first relatively 


principle 


been considerably refined, and to 
day, known and trademarked as 
the Velcro hook-and-loop fastener 
“vel” for velvet, and "cro" for 
crochet), 1s used in hundreds of 
household and industrial applica- 


tions. 
You probably own clothes and 
other items incorporating Velcro 


fasteners now easy 


are to use. 


and know they 
Simply press to close, 
pull apart to open. But Velcro need 


not be confined to vour wardrobe. 


Heavy filled bottle with two small Velcro tabs doesn't slide 
down—but author's finger keeps it from falling outward. 


A number of handy qualities make 
it useful around house, shop, boat, 
and car as well. It's flexible and 
long lasting, won't rust, requires no 
drilling, screwing, or hammering, 
and has no rough metal edges to 
cut fingers or scratch delicate sur- 
faces. 

Velcro can probably make a lot 
of your fastening jobs easier. But 
to get maximum benefit from this 
versatile material, you'll have to 
know where to get it, what sizes it 
comes in, what it can and can't do, 
and how to attach it. 


Jobs for Velcro 


Though Velcro has considerable 
shear strength, it unfastens easily 
(see drawing). Thus it is ideal for 
such jobs as holding cushions and 
life vests in place on a boat; secur- 
ing curtains and cushions in an 
RV; keeping objects from sliding in 
car, plane, or boat; gripping tools, 
ropes, or electrical cords on a 
board; strapping multiple items to- 
gether (tent poles, golf clubs, 
wrenches, etc.); fastening adjusta- 
ble collars, cuffs, and waists on 
clothing; fixing nylon screening in 
place on tent, RV, boat, or vacation 
cabin—and so on. The list is really 
limited only by your imagination 
and needs. 

Velcro is not, however, made to 
strongly resist peeling apart. As an 
example, I took a liquid laundry- 
detergent bottle (see photo) and 
filled it with water. Two small loop 
strips of Velcro were glued to the 
side of the bottle. A hook strip was 
attached to a board. The bottle was 
then pressed against the board. 

As long as my finger pushed the 
top of the bottle against the board, 
the two small strips of Velcro 


easily prevented the heavy contain- 
er from sliding down the board. 
When I removed my finger, 
though, the bottle immediately fell 
outward. 


Types of Velcro 


For industrial use, Velcro is 
made of various materials. Woven 
steel wire is used in applications 
where high heat is a problem, such 
as holding the ablative shielding in 
place on missiles and space cap- 
sules. At the other end of the range, 
polyester Velcro is used to hold 
swimming-pool filters in place. 

For consumer use, though, Vel- 
cro comes in only two materials—ny- 
lon and polyester. Nylon fasteners 
are for use where they won’t be ex- 
posed to a lot of moisture and 
sunlight. This doesn't mean that 
nylon Velcro can't be taken out- 
side. I have a set of motorcycle 
road-racing leathers that are six 
years old and have seen a lot of 
wind, rain, and sun. The adjustable 
nylon Velcro cuffs and collar are 
still working fine. 

But excessive exposure to ultra- 
violet rays will cause degradation 
of the hooks and loops. Experts say 
that Velcro left in the Arizona sun 
continuously would be worthless in 
a year. 

Water affects nylon, too. Sub- 
merged for an hour, it plasticizes 
(much like the bristles in a tooth- 
brush) and loses 50 percent of its 
holding ability. Let it dry and it's 
back to full strength again. 

Where sunlight and moisture are 
factors, polyester Velcro should be 
used. Extended exposure to sun- 
light does not cause degradation of 
the hooks and loops, and water 
does not affect its holding strength. 


Sliding carpet driving you crazy? A Velcro hook-and-loop 
fastener glued at each corner will keep it in place. 


Polyester fasteners are also highly 
resistant to acidic chemicals found 
in water or air. 

Other than this, the big differ- 
ence between nylon and polyester 
is lifespan. Nylon fasteners have a 
cycle life of 10,000 openings and 
closings. Polyester can open and 
close only about 3500 times before 
it begins to deteriorate. For many 
applications, though, 3500 times 1s 
enough. By way of comparison, a 
common snap has an average life- 
time of about 3000 uses. 


Buying Velcro 


Velcro comes in  strips—?4", 
114”, or 2” wide—and in a variety 
of colors. It is available in many 
sewing, marine, and RV stores. If 
they have Velcro reels in stock, 
most of these stores will cut to the 
exact length you want. If you can't 
find Velcro fasteners nearby, write 
to Velcro U.S.A. Inc, Consumer 
Dept., 681 Fifth Ave, New York, 
N.Y. 10022. They'll tell you where 
the nearest store is; or if there isn't 
one nearby, they’ll sell to you 
directly. 

When buying Velcro, remember 
you need a loop strip and hook 
strip. No fastening occurs if you 
press two hook or two loop pieces 
together. 

How much do you need? Re- 
member that Velcro’s strength is 
directly proportional to the amount 
you use. Six square inches of Vel- 
cro has three times the holding 
strength of two square inches. The 
exact amount you need depends on 
where it’s to be used and the forces 
that will be acting on it. To hold a 
sliding car-floor mat in place, a 
square inch or so at each corner 

Continued 
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Velcro strap and waterproof bag that 
fastens with Velcro are two specialty 
items. Strap is holding 100-ft. extension 


Performance data: Shear strength 
lengthwise (A) and across width (B) is 
five Ibs. per sq. in. Around a curved sur- 
face (C), strength increases to 10 psi. 
Latching effect (D) is five psi. Peeling 
(E) requires just 34 Ib. per inch width. 
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Hooked part of Velcro fastener has myr- 
iad of precisely shaped snags. Hooks 
face to opposite sides every row so that 
fastening occurs when hook and loop 
strips are pressed together, even if they 
aren't parallel. 
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cord. Bag containing author's watch, 
paper, and socket had just spent one 
hour underwater. Only the bag got wet. 


may be enough. But to keep a large 
heavy tool chest from sliding 
around on the slick floor of a van, 
you'll probably need more. Com- 
mon sense and experimentation are 
your best guides here. 

Nylon hook-and-loop tape (with 
plain backing) 34" wide is about 
To cents a foot (this includes a 
foot of hook tape and a foot of loop 
tape). A 11%” strip is $1.50 per 
foot of closure; a 2” strip, $2 a foot. 
A 3A" polyester tape (with coated 
backing) is $1.25 a foot. Complete 
prices for the full range of Velcro 
fasteners, including specialty pro- 
ducts, are available from Velcro 
U.S.A. 


How to attach Velcro 


The two most common ways to 
attach Velcro are with glue and 
thread. When you're fastening 
cloth (flaps, pockets, cuffs, collars, 
etc.), thread is the way to go. Ei- 
ther by hand or with a machine, 
simply sew around the edges of the 
Velcro to attach it to the cloth. To 
use Velcro to make an adjustable 
cuff at the end of a sleeve, let the 
loop side face outward. Exposed 
loops won't catch on anything. But 
exposed hooks will grab wool 
sweaters and other materials they 
brush against. 

For attaching to metal, wood, 
plastics, carpets, and other harder 
surfaces, use glue. I tried two types 
with all these surfaces— Velcro Ad- 
hesive #40 and 3M's Super 
Weatherstrip Adhesive. They 
worked equally well. Once either of 
these glues has set for 12 hours, the 
strips are securely attached. 

Velcro strips come with three 
types of backing—non-coated, coat- 


ed, and pressure-sensitive. (Pres- 
sure-sensitive is only available by 
mail from Velcro U.S.A.) Velcro 
with a non-coated backing is for 
sewing, but it can also be glued. Al- 
though the maker recommends that 
you use the coated backing (simply 
a smooth layer of glue applied and 
dried at the factory) when attaching 
Velcro with glue, I found that the 
non-coated version also worked fine. 
And I tried it on wood, metal, plas- 
tic, and carpet. 

One thing I did notice in using 
glue with the non-coated Velcro,’ 
though: Until the glue dries, the 
edges of the Velcro strip tend to 
curl, especially the edges of the 
hook portion. I solved that by 
simply laying a weighted board on 
the strip to hold it flat while the 
glue dried. 

The pressure-sensitive tape is for 
situations where you don’t want to 
use thread or glue. For best adhe- 
sion, the area must be clean. Even 
then, the experts caution, pressure- 
sensitive backings should not be 
looked upon as permanent bonds. 
They will, sooner or later, break 
loose. 

If you’re in a hurry, and don’t 
want to bother with glue or thread, 
and if the pressure-sensitive va- 
riety isn’t appropriate, Velcro can 
also be attached with staples, 
screws, or nails, as long as the 
surface will accept them. 

Tips on using 

e Keep nylon Velcro out of the 
sun as much as possible. 

€ Don't put a hot iron over the 
hook portion. If the iron is hotter 
than 350 degrees, you may melt the 
hooks. To iron, first close the hooks 
and loops, then press. 

® Keep nylon Velcro out of 
acids or chlorines. Home bleach 
probably won't affect it. But in a 
swimming pool, where chlorine 
concentration is 10 times stronger, 
degradation would probably set in | 
within six months. Use polyester 
for such applications. 

e To clean the hook portion, 
brush with another hook or hair 
brush. A brush works well on the 
loops, too. | 

€ Around the shop, if the hook or 
loop portion gets filled with grease, 
use any non-acidic solvent to clean. 

® If the hooks and loops get | 
clogged with mud, let them dry, 
then shake. Use a brush for final 
cleanup. 

èe When fastening, rub your 
hand back and forth over the strips 
a few times. This increases holding 
strength by causing more hooks 
and loops to engage. Gs) 
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It may not look like a spaceship. 


But you can bet your gas guzzling dinosaur "ee - 
it's the vehicle of the future. It's called a Puch moped. + 
Nowhere (on this planet anyway) are you going to find more , 


fun, efficiency and freedom than at your Puch dealer's. 
Moped means it has a motor and pedals. Puch means it's America's best seller. 
This year most Puchs have a new hi-torque engine. Which means more hill power 
and better fuel economy. There's a new 2-speed automatic transmission. New oil 
injection. And a very clever new automatic starting system. 
The mopeds are coming, friends, because never before has so much fun made so 
much sense. 
And the moped that leads them all—last year, this year, and in the 
future—is at your Puch dealer. One orbit around the block will 


convince you. | i NEM 
PUGH. THE MAXIMUM MOPED. 


WORDLESS WORKSHOP 


$50 to Doris Squire of Roxbury, Conn., for this idea. Send yo ith 
By ROY DOTY Social Security No.) to Wordless, Popular Science, 380 Madison Ave.. NY. 
N.Y. 10017. Only purchased ideas are acknowledged. 
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0916 
08465 
0843 
0752 
0379 
0503 


8537 
9708 
9750 
0978 
0504 


0001 
0727 
8529 
8628 
0674 


8678 
1210 
9692 
9557 
0379 
833] 


8217 
0383 
0838 
1064 
0448 
0870 


8187 
1090 
8200 
8201 
1145 
0020 


9588 
8539 
8254 
9422 
8211 


8212 
0921 
6069 
1735 
0478 
| 8429 


ALFA ROMEO 62-76 for all mais, inc tuel inj 
AMC AMBASSADOR 68-74 covers all models 
AMC PACER 75-77 covers all models 
ASPEN, DODGE 76.78 tor all models 
AUDI 100LS 70-76 covers all models 
AUDI FOX 73-77 covers all models 


AUSTIN AMERICA 68-71 covers all models 
AUSTIN HEALEY 100/4 reprint of factory manual 
AUSTIN HEALEY 100/6, 3000 56-68 all models 
AUSTIN MARINA 71.75 sedan and GT models 
BARRACUDA & ‘CUDA 65-72 all 6 & VB models 
BLAZER, CHEV 59-77 for all 2 & 4 whl dr mals 


BMW 1600, 2002 59-75 all all inc 1602, 2000, Til 
BMW 320 for all models inc 316 

BMW 2500, 2800, 3.0 all mols inc Bavara & CS 
BOBCAT, MERCURY covers all models thru 76 
BRONCO, FORD 66-77 ali 2 & 4 whl drive models 


CADILLAC 61-63 factory manual We year 
CADILLAC 68-74 all models excpt Et Dorado 
CADILLAC 1976 tactory shop manual .. 
CADILLAC SEVILLE 1976 factory shop manual 
CAMARO all inc SS, Rallye, Sport, 728—67-74 


CAMARO 75.77 covers all 6 & VB models 

CAPRI 1600 68-76 includes 1300 models 

CAPRI 70-74 covers 2000, 2600 4-cyl & VE mais 
CAPRI 75.76 covers all models inc Capn Il. 
CHALLENGER 70.72 covers al! 6 and VB mdis 
CHARGER 67.70 for all models inc 500 & R/T 


CHARGER 71-75 covers all models .. 
CHEVELLE 64-77 inc Monte Carlo, El Camino 
CHEVETTE 76-78 covers all models 
CHEVROLET 32.54 tune & service all 6 & VBs 
CHEVROLET 55-67 inc Impala, Bel Air 
CHEVROLET 68.77 fer all full size models 


CHEVY Il 62-77 covers all & & V8 models 
CHEVY LUV 72.77 covers all models 

CHEVY PICK-UPS 70-78 all models te 3/4 ton 
CHEVY VANS 67-78 all models and GMC vans 
CHRYSLER 55-71 covers all models inc Imperial 
CHRYSLER 75-77 factory manual gwe year 


CITROEN ID, DS 67-73 tor all madis 19, 20, 21 
CITROEN SM reprint of factory service manual 
COLT, DODGE 7 1-77 covers all models 
COMET 60-65 covers all modeis .... 

COMET 70-77 covers all models 


CORONET. DODGE 71-75 covers all models 
CORTINA 66.70 tor all models except Lotus. . 
CORVAIR 60-69 covers al! models Ws 
CORVETTE 53.56 for all 6 & V8 models 
CORVETTE 57-64 covers all models 

CORVETTE 65-71 covers all models 


CORVETTE 72-76 al 327. 350, 427, 454 models _. 
CRICKET PLYMOUTH 70-73 also covers Avenger 
DART & DEMON 58-76 covers all modes 

DATSUN B210, 1200 68-76 covers all models 
DATSUN 2402/2607 70-74 covers al! models 
DATSUN 26027, 2802 75-77 covers ail models 


| DATSUN 510 68.73 covers ali sdn & wagon mdis 
| DATSUN 610 68-76 covers ail models 


DATSUN 76-78 inc 7 10, 810. 2005X & F10 
DATSUN 710 73-75 covers all models 
DATSUN 1500/2000 SPL & SRL 311 sport 
DATSUN PICK-UP 70.74 covers all models 
DATSUN 620 75.76 ‘lil Hustler mck-up 


5 DODGE 55-71 Includes Monaco, Polara 


DODGE 72.77 tor all Monaco & Polara models 


4 DODGE RAMCHARGER 74.75 covers all models 


DODGE PICK-UP 55.75 ra atain all 2l drive 
DODGE PICK-UP 65-75 manian all 4-whl drive 


DODGE VANS 67-77 at 100, 200, 300 mals & Plym 


? DUSTER 70-76 for ali models inc. Scamp 
| FAIRLANE 62-70 cover: ati models 

’ FALCON 60-63 covers all models... .. PS EITHER 
FALCON, FORD 6 64. 70 covers a!l 6-cy! models - 


CHILTON AUTO REPAIR 71-78 tor all Am 
CHILTON AUTO REPAIR 69-76 Reg $12 
CHILTON AUTO REPAIR 68-75 Reg, $12 95, Special ow... 
3 CHILTON AUTO REPAIR 66-73 Reg $10 95. Special ..... 
2 CHILTON AUTO REPAIR 65-72 Reg $1095 Special 
MOTOR'S AUTO REPAIR 72-78 all American cars 


1 CHILTON AUTO REPAIR 54 &3 for all &mencan cars 


TRANSISTOR IGNITION SYSTEMS covers them all 
HOW TO TUNE YOUR CAR £707 for all cars. __- 

GM DIAGNOSIS MANUAL fer all GM-buct cars 
BASIC AUTO REPAIR MANUAL 3 most tem any car 


BASIC BODYWORK & PAINTING 
BASIC CARBURETORS & FUEL SYSTEMS 


5 BASIC CHASSIS, SUSPENSIONS, BRAKES 
i BASIC ENGINE HOTRODDING .  . 
E BASIC IGNITION & ELECTRICAL SYSTEMS 


BASIC AUTO TROUBLESHOOTING tor a!l cars 
BRAKE SERVICE GUIDE for repairing al makes 


| HOLLEY carbs, à! 2 & & bbi, tune & rebadd 


ROCHESTER carbs. all nc AN V Quartrajet 

SOLEX CARBURETORS all | & 2 parel! downetal! 
SU CARBURETORS tune & repicld aid to 1976 
STROMBERG CD CARBS ture retold ali to 1876 
WEBER DCOE overhaul ran sal 

WEBER CARBURETORS teary & deepen 

WEBER CARBURETORS ¢ ining & retiucrd ny as 
MINOR AUTO BODY REPAIR step by step how fr 


AUTOBODY REPAIRING & REPAINTING — . the test 
GLASS FIBER AUTO BODY construction & repair 


i:erican Cars eeu. 
95. S5ecal noaua 


Know 


how to fix it...lo tune il. 


.lo service it. 


keep it running right, The TOTAL SERVICE WAN. 
UAL for your car will show you how to do everything 


from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


; - Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


TOTAL SERVICE MANUALS 


0480 
9776 


8741 
7118 
3640 
1556 
1201 
1126 


1073 
0675 
1149 
0872 
0879 
8205 


B204 
0436 
B210 
0644 
2095 
0755 


6601 
8206 
8555 
1207 
0924 
0923 


9399 
8196 
1291 
9769 
8207 
9805 


9806 
0509 
8856 
8719 
1719 
8525 


1149 
9773 
8190 
048] 
821 
0370 


0371 
0880 
0593 
0573 
1008 
1027 


1746 
9483 
1747 
FLI- 
9484 
9485 


0416 
8439 
1149 
9773 
1105 
0858 


1106 
1720 
8396 
0917 
9436 
1109 


9876 
0479 
8272 
8187 
7107 
0678 


I CREATIVE CUSTOMIZING haw to dot like a PrO sss 
| PRACTICAL ENGINE SWAPPING how to do it nght 


FALCON, FORD V8 65-71 covers all VE models 
FIAT 124 57-77 all inc sdn, sta wen. TC. spel 


FIAT 124 SPORT 66-73 for coupe & spider mdis 
FIAT 124 SPORT 66-75 for coupe & spider mdis 
FIAT 128 69-77 all models mc SL. Raily 

FIAT 131 75-77 covers all models 

FIAT 850 64.74 all sedan, coupe, spsder mdls 
FIAT X1/9 73-77 covers all models 


FIESTA, FORD covers al! models 

FIREBIRD covers all models —57.74 

FORD Inc Galaxie, LTD, Custom XL—55-67 

FORD 68-77 Inc Galaxie, LTD, Custom, XL & wens 
FORD COURIER 72-75 covers all models — . 
FORD PICK-UPS 70-78 for all models to 3 4 ton 


FORD VANS 66-77 Econoline, 100, 200. 300 mals 
GRANADA 75.77 covers all models 

GREMLIN & HORNET 70-74 all 6 & V8 models 
HONDA 360, 600, Z— all models 

HONDA ACCORD 78.77 

HONDA CIVIC 7 3.74 for all models except CVCC 


HONDA CIVIC CVCC 75-76 for all models 
INTERNATIONAL SCOUT 67.73 BOO, A, B. tl mals 
INTERNATIONAL 62-75 tune & maintain all mdis 
JAGUAR XK120, 140, 150 48.6] also Mk B, 9, 10 
JAGUAR 55.69 sdn mdis 2 4, 34, 3 8, 240. 340 
JAGUAR E-type 61-72 covers all 6 cy! models 


JAGUAR XJG 568-77 covers al! madels 

JAGUAR V12 72-74 ail E-type & XJ models 
JAVELIN & AMX 68-71 covers ali mdis inc SST 
JEEP 50-65 sta. wagon, truck .. 4 & 6 cyl eng 
JEEP 66-74 Wagoneer, Cherokee. Commando 
JEEP WAGONEER J-senes with 230 chc eng 


JEEP UNIVERSAL CJ-2A reprint factory manual 
JEEP 53.76 tor all CJ-3, CJ. 5, CJ-6 models 
JEEP FC150, 170 covers all front cab models 
JENSEN-HEALEY reprint of factory manual 
LANDROVER 1, 2 48-61 for all models 
LANDROVER 59-76 all gas engine models 


LINCOLN 55-70 covers all models 

LINCOLN 71-77 all models inc Versailles 
MATADOR, AMC 71-74 covers all 6 & V8 models 
MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in eng 
MAVERICK 72-77 covers all models 

MAZDA RX2 70-73 covers sedan & coupe mdis 


MAZDA RX-3, 100 70-74 covers all models 

MAZDA PICK-UP 72-75 68-1600 & rotary eng. mdis 
MAZDA 808, 818 72-75 covers all models 

MAZDA 1500, 1800 67.74 covers al! models 
MERCEDES-BENZ 190 59-68 B. C & 200 models . 
MERCEDES-BENZ 57-67. 1905L, 190d. 300d. 600 


MERCEDES-BENZ 220 59-65 covers all mols 
MERCEDES-BENZ 220 68-72 mdis except Diesel 
MERCEDES-BENZ 230 63-68 inc. 2305 & 5L 
MERCEDES-BENZ 250 65-68 covers all models 
MERCEDES-BENZ 250 69-72 covers all models 
MERCEDES-BENZ 280 68-7? covers all models 


MERCEDES-BENZ V8. 280. 300. 350, 450 mis 


MERCEDES-BENZ 58-76 tune-up all inc 240D 
MERCURY 55-70 covers all models 
MERCURY 7 1-77 for all models inc Cougar 
MG TA, TB, TC, TD, TF 36.55 

MG MIDGET 58-77 covers all models 


MGA 55-6? covers all models . 

MGB, MGBGT 62-77 all roadster & coupe models 
MGC reprint of factory manual 

MINI 59-75 covers all models 

MONARCH 75-77 covers all models 

MORGAN 36-77 covers all 4-cyl models 


MUSTANG 6 65.72 covers 200 & 250 engines |... 


MUSTANG V8 65.73 covers all models 
MUSTANG Il 74-75 covers all models - 

NOVA 63-77 covers all £ & V8 models 
OLDS CUTLASS 70-77 covers all inc 442 modal: 5 
OLDSMOBILE covers all models—55-74 


ENGINE SWAPPING latest how-to information . 
AUTOMOBILE ENGINE REBUILDING 


| RESTORATION VINTAGE & CLASSIC CARS, thorough 
0959 AUTO RESTORATION GUIDE biggest ever published . 


CAR INTERIOR RESTORATION useful for all cars 


+ RESTORATION BOOK, Petersen s, Very complete 


SUPER catalog of car parts ... name «t & hind it 
OLD CAR VALUE GUIDE latest edition 


BYPASS EMISSION CONTROLS 71-78 Ford cars .... 


BYPASS EMISSION CONTROLS 71-77 GM cars 
RACING the small block CHEVY . | tune & rebuild 
CHEVROLET RACING ENGINE how to build |... 
CHEVY SMALL BLOCK, how to rebustd 


9 CHEVY SMALL BLOCK, How to hotrod naii.. 
? CORVETTE PARTS BOOK 53-7? every part, 772 pes. . |... a 


CORVAIR ENGINES, How to hotrod .. 
SUPERPOWER - turbo & supercharping, fuel injtn 
TURBOCHARGERS, How to select & install 
DESIGN & TUNING COMPETITION ENGINES 


HOW TO MAKE YOUR CAR HANDLE street track 


25 KARTING only complete book available . 
19 SMALL ENGINE SERVICE MANUAL lor all |-cy! eng 


LAWNMOWER service & fix all popular makes 
MOPED SERVICE & REPAIR all makes & models 
CHAIN SAW SERVICE MANUAL for fog 34 makes 
WASHING MACHINES fix all makes & models 
ELECTRICAL REPAIRS how to do them right 


0008 OLDSMOBILE 7 r factory man pve year $16.95 
1724 OPEL KADETT 52. 73 1000 1100, 1200 models $8.95 
1752 OPEL KADETT 67-73, 1500, 1700. 1900 mais $8.95 
0853 OPEL 1900 MANTA 70-74 covers all coupe mes $8.95 
8273 OPEL 75-77 covers all models imported $8.95 
9589 OPEL GT 68-73 covers all 1900 models $8,95 
9872 PEUGEOT 304 covers all models— 70-73 $8.95 
1546 PEUGEOT 404 60-75 covers all models $8.95 
0876 PEUGEOT 504 68-74 covers all models inc diesel $7.95 
0482 PINTO 70-73 covers al! models $6.95 
0883 PINTO 74.77 covers all models $7.95 
1145 PLYMOUTH inc Belvedere, Fury, GTX—55-71 $8.95 
0874 PLYMOUTH 72-75 Fury. VIP. Gran, Suburban mds $6.95 
0676 PONTIAC 55-74 all inc Catina, B'wille, Vntura $9.75 
1650 PORSCHE 356 57-65 covers A, B & C models $8.95 
1591 PORSCHE 911 64-73 covers all models $8.95 
8173 PORSCHE 911 74-77 includes N. S. Targa, Carrera $3.95 
1580 PORSCHE 912 65-69 with 1582cc engine $8.95 
7123 PORSCHE 914/4 70.75 also 914-6 $8.95 
8208 RAMCHARGER, TRAILDUSTER 74-75 all models $7.95 
8190 REBEL 67-70 covers all 6 & VB models $6.95 
0372 RENAULT 5 72.77 for all models inc Le Car $8.95 
0836 RENAULT 8, 10 62.72 covers all models $8.95 
0645 RENAULT 15, 17 all TL, TS models—7 1-76 $8.95 
03585 ROADRUNNER & SATELLITE 68-73 all models $6.95 
i129 ROVER 2000 63-75 tor all models inc 2200 $8.95 
0860 SAAB 95/96 66-74 covers all Và models $8.95 
8527 SAAB 99 75-76 covers all models inc EMS $8.95 
1758 SAAB 99 63.71 covers all models $8.95 
8527 SAAB 99 72.76 tor all models inc EML $8.95 
8440 SAAB SONNET 67-76 covers all models $8.95 
0858 SPRITE 58-74 at! models int Bugeye .. $8.95 
8058 SUBARU 70-77 covers all models $8.95 
0853 SUNBEAM ALPINE 55.56 MK1, 2, 3, 4 & Rapier $8.95 
0845 SUNBEAM TIGER reprint of factory shop manual $14.95 
0489 TEMPEST, GTO, LE MANS 68-73 all modela 56.95 
1149 THUNDERBIRD 55.70 $9.95 
9773 THUNDERBIRD 71-77 covers all models $9.95 
8189 TORINO 68-78 all models inc Elite, Ranchero $7.95 
0417 TOYOTA CELICA 70-77 covers all models $7.95 
9702 TOYOTA COROLLA 68-71 for ali models - $6.95 
7127 TOYOTA COROLLA 72./4 for all models $8.95 
9812 TOYOTA COROLLA 75-77 ail including 5-speed $8.95 
7132 TOYOTA CORONA 68-76 covers all 4-cyl models $8.95 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl mdis | .. . $8.95 
8519 TOYOTA HI-LUX 66-77 for all pick-up models $8.95 
8524 TOYOTA LAND CRUISER 56-77 covers all models .. $8.95 
0587 TRIUMPH STAG 70.74 2... . $9.95 
DEGI TRIUMPH SPITFIRE 62-68 covers al models $8.95 
1200 TRIUMPH SPITFIRE 69-77 covers all models .. $8.95 
0852 TRIUMPH GT6 coupe 66.74 $8.95 
0927 TRIUMPH TR2, TR3, TRÀ 52-67 for all models $8.95 
0863 TRIUMPH TR5, TR6, 67-74 all mdis inc TR250 $8.95 
8599 TRIUMPH TR? 75-77 $8.95 
8192 VALIANT 68-76 all mdis inc Scamp. Signette 3 .. $6.95 
0567 VEGA 72-73 all 140 CID & GT 140 CID models $6.95 
0684 VEGA 74-75 covers all 4-cylinder models $7.95 
0884 VEGA 75-77 covers all models $6.95 
G404 VOLARE, PLYMOUTH 76-78 tor al! models $6.95 
0755 VOLKSWAGEN BEETLE 54-71 for al! 1200 mode!s $8.95 
£456 VOLKSWAGEN BEETLE 68-71 all midis inc K-G $8.95 
7201 VOLKSWAGEN BEETLE 72-77 all mdis me K-G $7.95 
ROET VOLKSWAGEN RABBIT 74.77 all inc Diesel $8.95 
£655 VOLKSWAGEN SCIROCCO 74.77 . 58.95 
S716 VOLKSWAGEN BUS 54-70 for all models $8.95 
1125 VOLKSWAGEN BUS 71-76 for all models $8.95 
0837 VOLKSWAGEN TYPE-3 52.73 squareback, fastback .. $8.95 
5638 VOLKSWAGEN 411 58-77 covers all E, L. LE midis $7.95 
S778 VOLKSWAGEN 412 71-73 covers all madels $8.95 
0615 VOLKSWAGEN DASHER 74-77 covers all models $8.95 
9444 VOLVO P1800 60.73 al! models inc E & ES $8.95 
£546 VOLVO 120 61-70 all mdis inc 122, 123GT, 130 $8.95 
0932 VOLVO 142, 144, 145 66-73 covers all models .$8.95 
8517 VOLVO 164 68-75 all madels inc fuel injection $8.95 
8521 VOLVO 242, 244, 245 75-77 covers all models .... HE 


8311 VOLVO 264, 265 75.78 tor all inc fuel injection, ..... 
181 Glen Ave., 
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Tractor-like treads 
walk on water 


It looks like a caterpillar, but it’s 
actually a mechanical water bug, 
claims Andre Jousse, the inventor 
(3 rue Desbicy, Residence de Lacs, 
40600 Biscarrotte, France). A craft 
fitted with this water crawler 
wouldn’t be subject to hull displace- 
ment and drag—it would literally 
roll across the water’s surface and 
up onto the land as well. 

How’s that? The boxy, open-face 
tread plates moving along an end- 
less track are really flotation de- 
vices that provide buoyancy and 
traction for the unique vehicle. 

On the battery-powered version 
of the crawler (right), the flotation 
boxes have a honeycomb filling. As 


Rocking motor 
for simple agitation 


This toy-like device is an advanced, 
yet ultra-simple, electric motor. Un- 
like conventional motors, it has a 
rocking orbital motion that could 
be useful for agitating laboratory 
or photographic chemicals. The 
heavy ball acts as a rolling flywheel 
to move the steel dish around its 
central pivot (see diagram). When 
the ball’s weight tilts the dish over 
the plunger, it briefly closes the 
switch, activating the electromag- 
net 140 degrees away. This attracts 
the ball toward itself, thus opening 
the switch. 

The constantly repeating cycle 
keeps the ball circling around the 
dish at about 45 rpm as the dish 
rolls around on its rim. If the dish 
is properly balanced, the motor can 
even be self-starting, says the in- 
ventor, Bruno Gruber (8031 Puch- 
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the flotation units slide into the 
water at an angle, air is trapped in 
each separate honeycomb cell. The 
flotation boxes on larger machines 
would have coarser divisions, Jousse 
says. 
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helm, Ehbauer-Ring 2, Germany). 

The simple motor could also run 
animated sales displays or serve as 
an educational tool. 


"79 Mustang and Capri 
age 70] 


[C ontinue iC I frc gn Dé 
was dictated by a problem of 
fitting in the cramped space under 
the hood rather than by a need for 
more air capacity. 

Still, the Mustangs and Capris 
that use the turbo also have a 
special power-dome hood that ac- 
commodates the turbo. Functional 
air scoops are part of the hood 


| design. 


The cooling system is the same 
one used for the 302-cu.-in. V8 
engine, and provides a larger ca- 
pacity to offset the higher engine 
and oil temperatures. A special 
coolant fan is also used to increase 
airflow through the radiator. 

A big problem is oil cooling. The 
100,000-rpm shaft speeds require a 
steady flow of lubricating and cool- 
ing oil. To provide this, the oil 
capacity was increased by one-half 
quart, and the pressure upgraded 
slightly. 

Revised carburetors are used. A 
two-stage Holley-Weber type is 
standard for the 49-state car, while 
California models have an electron- 
ic feedback carburetor that more 
closely controls emissions. In all 
cases, the engine is available only 
with Ford's SR 4 four-speed manu- 
al transmission. It's part of a sporty 
car package that the company be- 
lieves will be most attractive to the 
turbo buyer. 

Ford product planners see two 
prime applications for the turbo- 
charged engine, one for small 


| sports cars, where increased perfor- 
| mance is important, and the other 

for big cars, where the turbocharger 
| can provide V8 power with smaller 


engines. The Mustang four was 
chosen as a starting point for the 
company because its simplicity 


makes the turbo easier to install. 


Later, company officials indicated, 
the turbo may be used on bigger 


cars and bigger engines, as experi-; 
Mus-: 


ence is gained with the 
tang/ Capri. 

It is interesting to note that the 
turbo boost, which begins at 3000 
rpm, is not employed when the car 
is running at legal top speed of 55 
mph in fourth gear. Under those 
conditions, the engine speed is too 
low for the turbocharger to make 
its assist felt. That means that fo 
the most part, the turbo comes in 
play only when the engine is run a 


high rpm when  acceleratin 
through first, second, and thi 
gears. 


Ford does not recommend th 
turbo for trailer towing in th 
Mustang/ Capri. 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., 


By RAY HILL 


New York, N.Y. 10017. We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returnad. 


TAPE GUIDELINE 


Reattaching adhesive-backed body molding 


Replacing an  adhesive-backed body 
side-molding that has loosened? For 
professional-looking results, clean the 
panel where the molding will be 
attached, and make sure the back of 
the molding is clean. To cement the 
(| molding on in a straight line, first 


Removing rear brake drum 


When 
drum—to service brakes or replace a 


removing a rear-wheel brake 
broken wheel stud, for example—be 
sure the parking brake is completely 
off. Many a Saturday mechanic (and 
| an occasional red-faced pro) has strug- 
gled to remove a stubborn rear brake 
drum, only to find out after much effort 
that all he had to do was release the 
parking brake. The car, of course, 
should be supported with jack stands. 


apply a strip of masking tape and use 
that as a guideline. Apply 3M Weath- 
erstrip Cement {or a similar product) 


to the molding and panel, and press 


the molding in place. Tape the molding 


in position with masking tape, let it set 
15 minutes, then remove the tape. 


J" @ 
Checking for tire bubble 


A tire bubble can cause a thumping 
noise when the car is moving, but a 
bubble on the inside sidewall can be 
especially hard to spot. Try this: 
Support the car with a jack stand, 
rotate the tire slowly, and run your 
hand over the tread and each sidewall. 
Even better: Remove the tire from the 
car and inspect it. If you find a bubble, 
you need a new tire. Don't use a bubbled 
tire even as a spare. 


For precise measuring 


When you're “‘miking’ pistons and 
cylinder bores, block and pistons 
should be at room temperature. If any 
or all of the parts are hotter or colder 
than normal room temperature, im- 
proper fittings can result, causing in- 
creased wear and even engine damage. 


Taking care of safety goggles 


Safety goggles are necessary in such 
situations as when you're working on 
an A/C system or when you're under 
the car, to keep foreign material out of 
your eyes. They have a tendency, 
though, to collect dust and to pit and 
scratch while lying idle between jobs. 
Here's a good way to keep them clean 
and retain maximum visibility: Keep 
the blister pack they came in, and 
store them in it after each use. 
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Car-care Quiz 


For quiz questions, see page 105 


answers 


1 Piston rings seal combustion 
gases above the pistons and control 
the amount of oil on the cylinder 
walls. As a piston travels up and 
down the cylinder, the rings twist 
in the ring grooves. This movement 
improves sealing and oil scraping. 
Quite often ring faces and inside 
edges are designed to facilitate this 
action. The diagram below shows 
some of these various designs. 

Option (C) is correct. When 
rings are installed upside down, 
their ability to scrape oil from the 
cylinder walls is greatly reduced. 
The oil remaining on the walls 
after the pistons move down is 
pushed up into the combustion 
chamber on the piston compression 
stroke. This oil is then burned with 
the air/fuel mixture, causing in- 
creases in engine oil consumption 
and exhaust emissions. 

Option (A) is wrong. No damage 
will occur to the piston-ring lands 
when an engine is run with the 
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COMPRESSION RINGS 


OIL RINGS 


piston rings installed upside down, 
because there will not be any appre- 
ciable difference in the amount and 
location of the loads exerted on the 
land areas by the rings during 
operation. 

Option (B) is wrong. The cylin- 
der walls will constantly have more 
oil on them than necessary because 
of the decreased ability of the rings 
to scrape off excessive oil. This 
condition may even reduce, rather 
than increase, cylinder-wall wear. 


2 In a normally operating igni- 
tion system, the contact points will 
turn gray and may start to show a 
small amount of pitting after the 
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points have been in service for 1000 
miles. 

Mechanic A's diagnosis is wrong. 
When a large amount of lube is 
applied to the distributor cam dur- 


ing contact-point installation, it 
will tend to be flung off the cam 
when the engine is running. This 
extra lubricant often lands on the 
contact points. The current flowing 
through the contacts burns the lube 
and causes the points to become 
black and oily. 

Mechanic B's diagnosis is wrong. 
The contact points are mounted on 
the breaker-plate assembly. The as- 
sembly is grounded to the distribu- 
tor housing. This ground provides 
the return path back to the battery 
that the primary ignition circuit 
needs in order to be completed. If 
the breaker-plate assembly is not 
grounded, the ignition system 
would very likely not operate at all. 

The symptoms described in this 
question (blue and pitted points) 
are usually the result of excessive 
primary ignition circuit voltage, 
which is often caused by a shorted 
or bypassed ignition resistor. 

The answer is (D) _ because 
neither mechanic is correct. 


3 Mechanic A's procedure 1s 
wrong. As shown in the cross- 
sectional view below, the ball bear- 
ings connect the inner and outer 
races of the bearing assembly. If 
pressure is applied to the outside 
bearing race, the pressure will be 
transmitted to the inner race by 
the bearings. This method of instal- 
lation may cause damage to the 
bearings and races. 

Mechanic B's procedure is cor- 
rect. When pressure is exerted on 


INNER RACE 
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the inner bearing race, no other 
bearing members are under load. 
This will eliminate the possibility 
of damage and assure good bearing 
positioning and seating. 


4 Option (A) is correct. When a 
primary cup is leaking, brake fluid 
will flow past it into the area 
behind the piston and then into the 
reservoir by means of the ports 
(sketch below). If the leakage is 


slight, the brake pedal will slowly 
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move to the floor when a constant 
pressure is applied. When this con- 
dition occurs, the master cylinder 
should be repaired. 

Option (B) is wrong. A leaking 
power-brake booster will reduce as- 
sist during braking and increase 
pedal effort. | 

Option (C) is wrong. Residual 
check valves maintain a slight 
amount of pressure in the drum- 
brake hydraulic system when the 
brakes are not applied. This pre- 
vents air from entering the system 
and improves system response. ‘The | 
valve is off its seat during braking 
and won’t affect pedal movement. 

Option (D) is wrong. The combi- 
nation valve controls hydraulic | 
pressures to the disc and drum 
brakes during stopping. It also 
turns on the warning light when 
there is a leak in the system. An 
internal leak in the valve may cause 
erratic braking action but would 
not cause the symptoms described. 
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D The weight of a car with this] 
type of front suspension is trans 
mitted from the frame through the 
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i Continued | 


coil springs to the lower control 
arms. The control arms, in turn, 
transmit the weight to the steering 
knuckles and wheel assemblies 


MANUFACTURING 
CLEARANCE 
through the ball joints. 

The lower ball joints in this 
suspension are the load-carrying 
ball joints. They are required to 
twist and turn and move up and 
down (sketch above) while loaded 
with one half of the car's weight. 
These factors cause wear to the 
ball-joint-bearing surfaces, making 
it important to check clearances 
periodically in order to assure com- 
ponent integrity. 

A car must be supported during 
the checks so that the forces from 
the weight of the car and springs 
are released from the load-carrying 
ball joints. This will allow free 
movement of the ball stud in the 
joint so that the total clearance can 
be determined. 

The measurement can be taken 
with a dial indicator positioned on 
the steering knuckle or wheel as- 
sembly. While moving the tire up 
and down with a pry bar, the indi- 
cator reading is noted and com- 
pared to manufacturer's specs. 

Mechanic A's method is wrong. 
If the car is jacked up on the frame 
at X, the spring will extend and 
force down the lower control arm. 
This wil put tension on the lower 
ball joint and take up any wear or 
looseness it may have. 

Mechanic B's method is correct. 
By supporting the car's weight at 
the outer end of the control arm, 
the spring is compressed and the 
tension relieved from the ball joint. 
This will allow for an accurate 
measurement of the  ball-joint 
clearance. 


G Phasing of U-joints refers to 
positioning drive shafts (in a vehi- 
cle equipped with a multiple shaft 
assembly) so that the  U-joint 
yokes at each end of the shaft 
assemblies are in the same plane. 
In other words, the yokes on the 
same shaft must be parallel to each 
other, as shown in the diagram 
below. | 

Mechanic A is correct. When 
installing a two-piece drive shaft, 
similar to the one shown, care must 
be taken to align the front shaft 
assembly yokes before sliding the 
rear portion of the shaft assembly 
into the front yoke and shaft 
splines. If a shaft assembly is in- 
stalled with the U-joints out of 
phase, a driveline vibration may re- 
sult because the U-joints are re- 
quired to flex in different planes. 

Mechanic B is wrong. When 
installing a single-piece drive shaft, 
which is similar only to the rear 
portion of the shaft shown, U-joint 
phasing is always maintained be- 
cause the yokes are fixed to both 
ends of the shaft and their posi- 
tions cannot be changed. 


THE YOKES ON EACH 
SHAFT ARE PARALLEL 


7 Normal starter current draw for 
a small-block V8 engine ranges 
from 200 to 250 amps. Battery 
voltage while cranking will usually 
drop down between 9.5 and 10.5 
volts. A slow-cranking engine ac- 
companied by only a 90-amp cur- 
rent draw indicates that not 
enough power is getting to the 
starter. This could be caused by a 
faulty battery, high circuit resis- 
tance, or high internal resistance in 
the starter. 

When a battery is put under a 
load, its voltage will change in rela- 
tionship to (1) the amount of load 
applied and (2) its capacity to 
supply the current demanded by 
the load. 

In the situation described, the 
battery voltage does not even drop 
into the normal range, which indi- 
cates that the battery’s capacity is 
okay and that it is quite able to 
supply the current demanded. 

This then narrows the cause of 


the problem down to either high 
starter or starter circuit resistance, 
so the correct answer is (A). 

The mechanic should next elimi- 
nate one of the possible causes. By 
performing voltage-drop tests of 
the starter circuit, the mechanic 
wil be able to determine the 
amount of resistance in the circuit 


INSULATED-CIRCUIT 
VOLTAGE DROP | 
0.5 VOLT (NORMAL) 


GROUND-CIRCUIT 
VOLTAGE DROP 
0.2 VOLT (NORMAL) 


and then decide whether the circuit 
or starter needs to be repaired. 
Voltage drop refers to the amount 
of voltage lost or used up by a 
circuit or component as electricity 
flows through it. When the resist- 
ance of a circuit increases, due to 
poor connections or broken wire 
strands, there will be a reduction 
in current flow and an increase in 
the voltage drop. A couple of start- 
er-circuit voltage-drop test hookups 
and readings are shown here. 

Option (B) is wrong. The high- 
cranking voltage reading indicates 
that the battery capacity is okay. 

Option (C) is wrong. A shorted 
starter would draw several hundred 
amps. 

Option (D) is wrong. Reduced 
clearances between engine compo- 
nents and poor component lubrica- 
tion will increase the effort needed 
to crank the engine. These condi- 
tions will increase the load on the 
starter and raise its current draw. 


8 When the horn button is de- 
pressed in a normally operating 
horn circuit, current from the bat- 
tery (terminal 1 in the sketch 
below the question) flows through 
the relay coil windings and out 
(terminal 2) to the horn button, 
which provides a return path to the 
battery through ground. The cur- 
rent flowing through the relay 
windings creates a magnetic field. 
This field pulls down the upper 

Continued 
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MM Lightning protection 
x, rpm 


Lightning-protection points shown 
along dotted lines are: 1) terminals at 
least 20 feet apart along ridges and with- 
in two feet of ridge ends; 2) downlead 
conductors; 3) two or more grounds, at 
least 10 feet deep for the house, less 
for clothesline; 4) roof projections, such 
as a weather vane, tied into conductor 


Property damage and casualties 
from lightning usually occur when 
a bolt makes a direct strike to the 
roof, chimney, dormer, or other ele- 
vated part of a building. And light- 
ning is powerful: It has an extreme- 
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relay contact which then allows 
current to flow out (terminal 3) 
and to the horns. 

Mechanic A’s diagnosis is wrong. 
A: ground in the circuit between the 
relay and horn button would com- 
plete the circuit back to the battery 
and allow the relay winding to be 
energized at all times, causing con- 
stant horn operation. 

Mechanic B's diagnosis is cor- 
rect. The relay is bypassed when a 
jumper wire is connected between 
terminals 1 and 3. 'This simple 
check verifies that the horns and 
connecting circuits to the battery 
are operational and that the fault 
lies in the relay or control circuit. 


9 Whenever the amount of mois- 
ture in the A/C system becomes 
too great for the dehydrator to 
absorb, moisture will remain in the 
refrigerant and flow through all of 
the components in the system. 
Mechanic A is correct. When 
refrigerant passes through the ex- 
pansion valve, its pressure and 
temperature both drop. If moisture 
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for your home 


system: 5) trees within 10 feet of house 
connected to ground; 6) at least two 
chimney terminals; 7) dormer terminals; 
8) arrester on antenna, connected to 
main conductor; 9) tie-in to system on 
gutter within six feet of conductor; 10) 
arrester on power lines. Sketch courtesy 
Underwriters Labs. 


ly high voltage (intensity) and 
high amperage (rate of electrical 
flow). Ordinary household current 
has from 110 to 240 volts and about 
100 amperes. A lightning bolt may 
carry from 10 to 100 million volts, 


is present with the refrigerant, it 
will collect inside the expansion 
valve orifice and freeze, restricting 
the flow of refrigerant and prevent- 
ing the system from operating. 
Mechanic B is also correct. 
Moisture in the A/C system will 
react with the refrigerant and form 
hydrochloric acid, which will at- 
tack all metal parts in the system. 
Damage will occur to parts such as 
the expansion valve and compres- 
sor reed valves. The answer is (C). 


10 When the throttle is opened 
rapidly, the airflow and manifold 
vacuum change almost instantly. 
Because of the great difference in 
weight between air and fuel, any 
sudden increase in throttle opening 
results in an immediate increase in 
air intake but the fuel, having 
greater weight, tends to lag behind. 
The result of this is momentary 
leanness. The accelerator pump 
provides the extra fuel necessary to 
overcome this leanness and give 
smooth operation on all throttle 
openings. 


at from 1000 to 300,000 amperes. 

Underwriters Laboratories, Inc., 
recommends that homeowners fol- 
low this three-step plan to guard 
against mishaps—or tragedy. 

€ Install a UL-approved light- 
ning-rod system whose components 
are shown in the sketch at left. 

€ Install secondary-service light- 
ning arresters to protect the elec- 
trical-wiring system and distribu- 
tion circuits from sudden surges. 

è Connect a lightning-discharge 
unit between outdoor antennas and 
an earth ground. 

Lightning rods, the points that 
project from buildings, should be 
connected to grounding equipment 


by heavy cables, known as conduc- 


tors. If lightning discharge builds 
up, the rod will provide a path to 
divert lightning to the ground. 
Your chances of being in one of 
the estimated 18,000 American 
homes struck by lightning each 
year are greater if you live outside 
a city. High-rise buildings, poles 
carrying electrical power, or tele- 
phone and street-lighting equip- 
ment usually divert lightning bolts 
harmlessly to the ground. Wherever 
you are, though, you should keep 
away from power lines during a 
storm.—Susan Bronson 


The carburetor accelerator-pump 
circuit discharges fuel into the car- 
buretor bores as the throttle plates 
are opened. Leaking pump check 
valves will allow fuel to be released 
from the pump chamber, lowering 
the pump’s output and reducing the 
fuel supply to the engine. Low 
carburetor float levels will also 
lower the amount of fuel in the 
pump as well as reduce the fuel 
supply to the main carburetor cir- 
cuit. Both of these conditions will 
cause a lean mixture, which will 
reduce engine power during accel- 
eration. 

When an engine’s ignition timing 
is excessively retarded, the fuel in 
the cylinders has less time to burn 
because it is ignited later than 
normal. This condition will reduce 
the engine’s power and efficiency. 

Option (D) is the correct re- 
sponse. The purpose of the power 
valve is to provide extra fuel to the 
carburetor main-meter system dur- 
ing high engine speeds and loads. A 
leaking power valve will richen up 
the fuel mixture under all operat- 
ing conditions and increase fuel 
consumption. Gs) 
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QUALITY 
GRANDFATHER 
CLOCKS AT 
FACTORY DIRECT 
PRICES. 


m Completely finished 
and assembled 

@ Kits with pre-cut 
parts 
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Dealer Information Available 
on Request. 


VIKING 


CLOCK COMPANY 
DEPT. PS-7 

P. O. Box 998, Foley, Alabama 36535. Visit 
our showrooms, Highway 59, South of Foley 
and Highway 98, Fairhope, Alabama. 
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An Incredible New Advance In Compact Audio Engineering — 


Full power, 


Putting Out A Big, Super Power Sound 
Never Before Possible In A Speaker 5o 
Conveniently Sized. For Your Office, R.V., 
Van, Boat, Car, Apartment, Bedroom, 
Kitchen, etc. 


Limited Space Used To Mean Sub-Standard Sound 

.. Tinny, transistorized portable sound just doesn't 
cut it anymore, Today, a quality audio system is as 
much a necessity as a color T.V. However, there are 
many cases where big speakers are totally impractical. 
You are oftentimes forced to compromise the quality 
of your sound for whatever you can fit into the 
available space, whether it be in your car, van, 
office, or home, Until Now.. 


Hearing This Astonishing "— System For The 
First Time Is An Unbelievable Audio Experience... 
Possibly Your Most Memorable Ever. To hear sound 
so big, so incredibly powerful and rich, out of 
speakers so compact you can hold them in your 
hand, is contradictory to everything you've heard 
or seen before, You will not be able to believe what 
you are hearing. However, after a few minutes you 
will begin to realize the wonderful possibilities these 
new speakers present... 
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A Big, Full Power Sound Now Available Literally 
Anywhere. Driving in your car, truck or van, can 
be as much fun as Saturday Night Fever as you 
cruise in your private travelling concert hall. Your 
office can become as environmentally comfortable 
as your home, witha rich, deep, full musical sound 
for everyone to enjoy. Your bedroom, kitchen, 
outdoor patio, garage, basement, summer home, 
bathroom, etc. can have extension speakers as good 
as the big ones, yet in a fraction of the space. A 
Professional Sound Is Now Available Anywhere 
You Want It, For The First Time In Audio History! 


The Technical Proof Is In The Specs: Our system is 
manufactured by “Sound Bound”, a leading maker 
of high-quality speakers in Europe and the U.S. 
"Sound Bound" has been making speakers for over 
8 years, and they include a one-year, over-the- 
Counter warranty against defects. They have a 
reliable, quick service facility in the midwest and 
they unquestionably stand behind their products 
100%. This New, Compact Full-Power Speaker 
System Includes: e4" Woofer with a 1" voice coil. 
(Provides a deep, full, powerful, punchy bottom). 
e1" Tweeter (projects brilliantly clear, distinct highs). 
e 50 Watts Maximum (pure power). «2-Way Speaker 
System. e4 Ohms Resistance (Compatible With 
Any Receiver Up To 8 Ohms). e50-25K (Hz) 
(Unusually wide range). «!4" Thick, Molded Con- 
struction (Solid & Resonant). eSize: 7"x4l^"x 4"; 
Wt. 4 Ibs. 


Competitive Information: There are definitely other 
manufacturers getting into this brand new, highly 
exciting audio product area. Their specs are slightly 
under or in some cases equal to ours. However, the 
least expensive selling price of any competitor we 
know of is $200 to $220 per pair (the Braun Output 


C). Other manufacturers with similar or higher 


prices include Pioneer, ADS, and Visonick, The 


cost of our System, a pair of Sound Bound, Thor 7 


compact speakers 


Speakers, in only $149.95, the lowest price on the 
market. 


Buying From The Starshine Group, A Mail-Order 
Distributor. A lot of intelligent people are wary 
about buying from a mail-order firm, oftentimes 
for very good reasons. We at the Starshine Group, 
are extremely eager to prove ourselves and our 
service to you, our valued potential customers. We 
are marketing these excellent speakers because we 
are so completely impressed by their unprecedented 
fullness and quality. We feel there is a huge need for 
a compact system like this, at a reasonable price. 
We'd like you to try them and hear them for yourself. 
If you are not in agreement with us as to their 
quality, or if for any reason they don't fit your 
needs, we'd like you to return them to us for a 
complete, immediate refund. For Your Convenience 
we have a Toll Free Order Service you may call, or 
you may call us directly at 805-963-6549, or you 
can use the mail-in-coupon in this advertisement, 
We also invite you to check our company out with 
the Better Business Bureau. In any event, we sincerely 
believe we have something worth looking into if 
you are an electronic sound enthusiast at any level. 


To Order, Call Toll Free: 800-528-6050, 
ext. 1055. Arizona Res. Call Collect: 602- 
955-9710. Or send the coupon below. 


Starshine Group. 
Dept. 391, 924 Anacapa Street, 
Santa Barbara, CA 93101 
Two Weeks, NO OBLIGATION TRIAL ORDER FORM: 
Please send me Pair of Sound Bound Thor 7, 
Compact Full-Power Speaker Systems @ $149.95 (plus 
$4.95 shipping and insurance) each. If not satisfied for 
any reason I can return everything for an immediate 
refund, within 2 weeks of receipt. 
O Also Include Mounting Brackets for Vans, R.V.'s, 
Outdoor Patios, etc. @ $5 additional. 
O Check or Money Order Enclosed (Calif. Res. add 6% 
Sales Tax). 
O Charge My Credit Card No. Below: 
O BankAmericard/Visa O Master Charge 
(Interbank # —  . — —) 
O American Express O Diners Club O Carte Blanche 


Credit Card # 


Exp. Date 
Name 

Address 

City/State/Zip = 


Signature 


© Starshine Inc., 1978 
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By ALLEES 


Burglary protection for a leisure 
home? You're on your own 


For over six years, now—ever since 
our famous 100th Anniversary issue 
(May '72) when we kicked off a series 
of articles on our Lockbox leisure 
home—we've done much to promote 
the concept of "second home” con- 
struction. We've presented, month-by- 
month, the best build-it-yourself de- 
signs from top architects specializing 
in leisure-home plans. Thousands of 
you have built from such plans, on 
typically remote sites. 

So it's with a sense of responsibility 
that we face up, in this issue (pages 
106-109) to the unhappy truth that the 
bouquet of delights to be found in 
leisure-home ownership may include a 
few thorns. 

You may, alas, have already found 
this out for yourself—as we have. The 
most painful thorn for any leisure-home 
owner is the appalling rise in burglar- 
ies nationwide—up more than 30 
percent in the last five years. An 
isolated, part-time home is especially 
vulnerable, and statistics indicate that 
if yours has not yet been attacked, 
your odds are swiftly narrowing. An 
estimate from a new U.S. Dept. of 
Justice publication indicates that, if 
the trend continues, one out of every 
four homes will be burglarized within 
the next three years. Burglary is 
the most frequent crime in the U.S.: A 
house is smashed into every 12 seconds. 

"It's no longer a question of whether 
you'll become a victim," says the 
booklet*, "but only a matter of when.” 

So there's some urgency about 
choosing the hardware that will offer 
the most effective protection. Good 
locks are relatively inexpensive, but 
electronic gear comes high. We're now 
testing a full complement at the Lock- 
box, but most leisure-home owners 
must make a choice. As an example, 
let's evaluate two wholly different ap- 
proaches to security that involve simi- 
lar investments: 

€ There's a story behind the film- 
strip at the left. It's from a Kodak 
super-8 security camera set up to 
monitor a  leisure-home entry. The 
camera is triggered by someone paus- 
ing at the door—an effective means ol 
recording visits while the house (at ar 
isolated site) is shuttered. The full ree 
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IIMAKE YOUR OWN STONE!!! 
I T'ANYONE CAN DO IT!!! 
II ISAVE THOUSANDS OF DOLLARS!!! 
I LOOKS EXACTLY LIKE 
REAL STONE!!! 
it's TRUE! The stone on the hrepiace pictured above 
was made for less than $50! AND, it LOOKS and FEELS 
so REAL it's unbelievable!!! | invented the process. and 
it's so SIMPLE, it amazes me why nobody has thought 
to try it before!!! You can make it in any color! Use ii 
inside or out! Cover fireplace, wall, cookout, foundation’ 
Make your own planters, cornerstones for driveways, 
THOUSANDS OF USES!!! GUARANTEED 100‘!!! M 
FREE BROCHURE | 
Patent Applied tor 1077 ©& Darrel) Wright 1877 
STONE, Fox Bay Road, Dept. K-3, 
Lorís,S.C.29569. Phone: (803)756-8175 § 
Dealer Franchise Inquiries Invited. 


Your Own Antique 
Reproduction 


Make it in just 
one evening! 

® Solid Oak 

| @ 24” scaled to 

| American original 
Complete Kit 

| only $4450 
Plus $3.00 for Postage 
and Handling 
Clock top is pre- 

| assembled. The 
rest is easy! Just 

| sand, assemble & 


finish. Kit also 

includes reliable battery pendulum move- 
ment, metal dial, hardware and painted 
glass. Order No. 1350-R43 for this high 


| quality kit. NEW 
100 Page 
CATALOG 


$1.00 


Send $1.00 for huge 1978 

catalog packed full of fine 

clock plans, kits, and acces- - 
=) oe E sories by the world's largest | 
ho 10mm supplier for nearly 40 years. 


CRAFT PRODUCTS CO. 
Dept. 02 St. Charles, IL 60174 


"Home Security, Book One: Basic Techniquet 
of Home Guardianship is first in a series 
Book Two: The Burglary Game shows how tr 
assess the vulnerability of your home. Three 
Choose a Good Lock completes the series 
For copies, write Law Enforcement Assis 
tance Adm., Washington, D.C. 20531. 
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shows repeated visits by the culprit to 
try this securely locked door. 

The owners of this monitored home, 
arriving as usual the following week- 
end, routinely checked the camera and 
made a note that the film had 
advanced. The weekend after that, 
they arrived to find the door battered 
in, the house stripped. 

The Pennsylvania State Police offi- 
cer summoned to the scene urged the 
owners to rush the film to a lab and 
file it with the local barracks. File was 
the right term: The police never made 
any use of the film, or blow-ups from it 
later provided at the owners’ expense. 

Although this investment in a sur- 
veillance system proved worthless 
(despite the camera's good perfor- 
mance) your own situation may be 
different. Perhaps you are lucky 
enough to have built in an area where 
law-enforcement officers take their 
jobs seriously and will make proper 
use of sophisticated tools. If so, write 
to Kodak for a list of dealers from 
which the Monitor super-8 camera can 
be purchased (suggested retail $310) 
for easy DIY installation. (See address 
list at end of security article.) 

è An intrusion-alarm system, com- 
plete, can be purchased for about the 
same price. (The Midex we tested for 
the article is $200, plus $80 for two 
blast horns; if you add perimeter 
switches, you've matched the camera 
cost. Perimeter systems alone come 
cheaper: Sears' wireless outfit would 
be $120 with an outside siren. You 
could assemble your own simple wired 
system for around $60.) 

With intrusion-detection gear, how- 
ever, your purpose is quite different: 
You're less concerned with apprehen- 
sion than with prevention. You're hop- 
ing that the jolting discovery that 
they've been detected will send bur- 
glars packing. There can be another 
important advantage to these alarm 
systems. Assuming you have resident 
neighbors within the reach of the siren, 
it pays you to cultivate them in an 
effort to set up a community security 
network. Tell them how your system 
works, encourage them to install one 
of their own so you can return the 
monitoring favor. 

One result may be to force a 
response from local police, who other- 
wise (in our experience) often regard 
"summer people" as a nuisance bur- 
den. When a law-enforcement officer 
receives an emergency call from an 
alerted neighbor, he knows there's a 
"witness'—a citizen he has to answer 
to in addition to the victim. This is 
often enough extra pressure to make 
him perform at least a token investiga- 
tion—and even this can act as a local 
deterrent to further crime, 

Whatever the hardware you choose, 
dont expect too much from state 
police or the county sheriff. Burglary 
arrests in recreational areas have 
plunged below 10 percent. 

No, with a leisure home, you're on 
your own. So start beefing up your built- 
in security. The time is already upon us 
when a man's home is not his castle but 
his fortress. B 
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The Wilderness Home Powersystem™ And How To Do It 
is a fully illustrated book for the do-it-yourselfer. It is 
designed for those who have opted for a simpler way of 
life — yet desire the basic comforts of today in remote 
or wilderness areas. An absolute natural for vacation 
homes. 
It is a 12 volt system similar to what you find in 
today's super self-sufficient motor homes. | 
It can provide limited 117 volt-AC power (up to 1000 
watts) from an inverter for light household appliances 
such as food blenders, mixers, color TVs, vacuums, on 
an intermittent basis. No generator or engine has to be 
running. 
* |t can be expanded quickly for future needs. 
* |t is economical to install and operate. 
* For many, the cost of electricity is included in your 
gasoline purchase for your car. 
* A 12 volt system will not shock or electrocute. 
* The tem is adaptable to wind, water and solar 
as they become cost efficient. 

HOW DOES IT WORK? 
The Wilderness Home Powersystem works on a very 
basic principle from which a number of adaptations 
are possible. Mainly we store the excess potential 12 
volt energy produced by your car's alternator to power 
your home when needed. 
* You can use an auxiliary battery in your car or in your 
home. Or, we can show you how to use an AC generator 


To: 


T. he 
XD eee: 
wert g LET T 

ACH I. 
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to power larger appliances, such as a washing machine, 
and fully charge batteries at the same time. You could 
Store enough power to operate your home for a week 
or more. That can save you to 80% in fuel and 
maintenance costs for your generator while reducing 
noise pollution. 
HOW MANY THINGS ARE MADE 
FOR MY 12 VOLT HOME? ` 

Televisions, black & white & color * stereo, tape and 
radio systems » fluorescent, incandescent, high inten- 
sity, portable, indoor & outdoor lighting * vacuum 
cleaners + coffee percolators + irons + vent fans 
motors adaptable to sewing machines - CB equipment 
radio-telephones «+ electric razor converters + digital 
Clocks + air compressors « water pumps = alarms for 
propane gas leaks, smoke and burglary * 3-way refriger- 
ation, (LP gas, AC and 12 volt) - electronic calculators 
video computers and games = power inverters for step- 
ping 12 volts DC up ta 117 volts AC. 


WHERE TO FIND THEM...How much they cost... 
everything you need to know is included in this amazing 
book. Enclose $10.95 (for California residents $11.61 
including tax) for your two-book how-to-do-it kit by com- 
peung me coupon and send it off today to THE 
WILDERNESS HOME PUBLISHING COMPANY, INC., 
P 0. Box 927 (44325 Highway 101, North) Laytonville, 
California, 95454. 

ALLOW 4 TO 6 WEEKS DELIVERY. 


THE WILDERNESS HOME PUBLISHING COMPANY, INC. 
P.O. BOX 927 (44325 Highway 101, North) 
Laytonville, California 95454 


Here is my $10.95 (for California residents $11.61 including tax). Please send my 
copy of the two-book kit THE WILDERNESS HOME POWER SYSTEM" And How 
To It. | understand that if | am not completely delighted with my book | can return 
it within 15 days of receipt for a full refund. ALLOW 4 TO 6 WEEKS DELIVERY 


NAME = 

ADDRESS = 

CIN 0 0 0 o ou o > eer —_—__ __ = FP - 
[] Payment enclosed CadNumbr[ TTTTIITITITITTITÀ 


O BankAmericard/VISA Expiration Date 


O Master Charge 


Authorized Signature 


Interbank No. (Master Charge only) 


Our systems desigrr and engineering consultant is Developmental Sciences, Inc. of City of 
Industry, California, manufacturers of the energy saving electronic PHANTOM™ tube 


©1978 The Wilderness Home Publishing Co., Inc. all rights reserved. 
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Small- 
appliance repair 


Easy fixes for motor-driven units 


Second of a two-part series 


Can opener/knife sharpener combo 
can become clogged with food residue 
and metallic filings. Remove from hous- 
ing, brush clean, oil gears and bearings. 


ROTOR | ARMATURE } 
WINDINGS 


STATOR i STATOR 
(FIELD) 
WINDINGS ae 


BRUSH 
LEAD 


| LAMIMN AT IONS 


INPUT 
VOLTAGE 


Electrical components of a universal 
motor are in series as shown in this dia- 
gram. Stator (field) windings pass cur- 
rent into rotor (armature) through 
carbon brushes at commutator. Mag- 
netic fields created turn motor shaft. 
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You isolate the problem 
just by listening; the fix 
is often just as easy 


By EVAN POWELL 


Most small-appliance breakdowns 
are easily repaired. All it takes is a 
little of your time. Last month, in 
Part I, I covered how to trouble- 
shoot the electrical wiring of ap- 
pliances with heating elements. 
This month, we'll look at motor- 
driven units. 

There are three basic problem 
areas in motor-driven appliances. 
Two of them—the motor and motor 
control—are electrical components. 
The other is the mechanical drive 
train. You can often home in on the 
fault simply by observing the ap- 
pliance in operation. If you switch 
it on, for instance, and there’s no 
sound—not even a slight hum—then 
the trouble is electrical in nature: 
motor, switches, power cord, or 
connecting wiring. Although the 
motor itself will be covered here, 
all other sections of the circuit can 
be checked with a VOM, as shown 
in last month’s article. (The “load” 
in this case is the motor, however. ) 

Spotting drive-train trouble is 
simple: If you hear as much as a 
hum from the appliance when it’s 
switched on, but the blades don’t 
whir or the belts don’t turn, then 
there’s a breakdown in the mechan- 
ical linkage. 

Once you've determined the 
cause, you're halfway home to find- 
ing the cure. | 


Motors 


Every conventional motor con- 
sists of two parts: the stator or 


field, windings of wire that are 
stationary and mounted to the 
housing; and the rotor or armature, 
the revolving portion that does the 
actual work. When electric current 
flows through the stator, an electro- 
magnetic field is established that 
alternately attracts and repels the 
rotor, causing the spinning action. 

The universal, or series-wound 
motor (its stator and rotor are 
connected in series electrically), is 
by far the most common in small 
appliances. It operates equally well 
on alternating or direct current, 
and its high starting torque makes 
it ideal for such applications. Elec- 
trically, the universal motor relies 
on carbon brushes to conduct cur- 
rent into the rotor—and these 
brushes wear down with time. Re- 
place them if they're less than a 
quarter inch long. Also, check the 
condition of the commutator, the 
segmented ring of copper bars 
mounted to one end of the rotor 
(see drawing). Particles of carbon 
should be cleaned from between 
the bars. 

If a faulty brush or commutator 
has caused arcing, it can damage or 
warp the brush holder. If the brush 
can’t move smoothly, the entire 
holder assembly should be re- 
placed. 

Other than replacing the brush 
or holder and cleaning the commu- 
tator, it's usually not feasible to 
make internal electrical repairs, 
unless you discover a simple fault 
such as a broken wire. 

Some larger universal motors, 
such as on central vacuum systems, 
can be repaired at a motor shop if 
the commutator or field winding 
fails. But I find it’s cheaper 

Continued 
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ut had a product that 
I wanted, that improved 
steering! 


The STEEALINE steering stabilizer saves 

money too! Gives longer tire life, less steering 
system wear, and reduces shimmy and 

_ wander. SAFETY «COMFORT * CONTROL 

' are yours with STEERLINE. 


SGTGGQOmLirnnizc 
In stock at your local NAPA 
automotive store ... 


see the Yellow Pages. 


test your skill. 


"wv 


Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 

Over 20 different models 
available in do-it-yourself, 
pre-cut or semi-assembled 
form for all levels of skill. 
Grandfather, Grandmother, 
wall, desk, mantle and more. 
All solid 34" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras 
mahogany. Imported preci- 
sion movements and chimes. 
Solid brass dials. Clocks 
you ll find challenging to 
make and at a savings you 
can appreciate. So, if you're 


around...dont waste 
another minute. Build a 
Mason & Sullivan. It's well 
worth the effort 


Send for our 
new 36 page 
catalog today. 


O Please send me your new color 
catalog oftop quality antique repro- 
duction clocks | can build. 

O L enclose 50g tor catalog. 


Name 
Address 
CI SIBI S S S ÉL x. — 


Mason & Sullivan Co. 


Dept. PSY8, Osterville, MA 02655 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
looking for the finest clocks | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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SUPER STRIPPER’ 
Powers Paint Off 


FAST! CLEAN! KENNE 


^ : m ? fe 
Vn. EE 
= 7: 


J E F 


Patented 


“Whipping Action” Ae 
does hundreds AS: 

of big and little jobs on AE = 

all surfaces—furniture, 

metals, masonry, autos, EE ae 
boats—without sanding, - (No 
burning, scraping Cheap Plastic.) 


or harmful chemicals! 
Amazing price break lets you buy 


Super Stripper for far less than ever | The Professional Partner 
before! Only $9.95. You save $3! $5 for your Super Stripper! 


NEW! SOFT GOGGLES 


if you buy two! Never buy expensive, 
dangerous paint removers again. 


. Works on a new principle (30 
flexible carbon alloy steel fingers 
produce up to 75,000 stripping 
strokes a minute) to do the job 
cheaper, safer and last a lifetime. 
Made of solid steel. High-speed 
“whipping action" makes paint, rust, 
scale vanish as if by magic! 


SAFE TO FINE FURNITURE when 
used as directed. Leaves a satin | 
smooth finish, ready for paint or | Invaluable when using any power tool. Full-visi- 


wi ; : i ni | bility lenses of high-impact plastic placed in a soft 

stain. No age rire (won't raise | face-fitting frame of ventilated flexible plastic—with 

wood grain as liquids do). extra wrap-around protection at sides and top. Ad-| 
| justable elastic headband lits all. Featherweight, for 
| extra comtort.$2 45 ppd. (A $5.00 value.) 


FULL INSTRUCTIONS AND WARRANTY INCLUDED— SATISFACTION GUARANTEED! 


JOHN STURGES Dept. SSK-1, 49 Riverside Ave., Westport, CT 06880 | 
Please rush........SUPER STRIPPER(S) @ $7.77 ea., plus .75* handling. Sorry, no CODs | 
Order: ICOARSE for big jobs FINE for furniture (JSave more! Order both CO for $14.95, plus $1 postage. 
Also rush. SOFT GOGGLES @ $2.45 ea. ppd. | 
O 2 Strippers (coarse & fine) plus goggles only $18.40 postpaid. | 
Enclosed is $ k , (Please add applicable sales tax) | 

| 

| 


CHARGE: O BankAmericard/Visa C Master Charge Interbank # 
Oy tig Ys : 


Signature 

PRINT NAME 
ADDRESS : 

CITY 


STATE | — ZIP 
© The John Sturges House, Inc., 1978 Dealers' Inquiries Invited. 
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Small-appliance repair 


[Continued] 


to simply replace smaller motors. 
For mechanical motor hang-ups, 

remember that lint, dirt, and other ' 

foreign material or a lack of lubri- 


cation can sometimes cause the shaft turns freely. If the shaft can 
rotor to bind or drag. If this occurs, be removed, carefully disassemble 
work a drop of light oil into the the motor and clean the bearing 
area around the bearing until the area with an oil-soaked cloth, then 


Continued 


PS quick-check table for portable motor-driven appliances 


Note: Always disconnect appliance from power supply before testing, inspecting, or repairing 


SYMPTOM 


POSSIBLE CAUSE 


REMEDY 


Won't operate at all (no sound, no light, etc.) 


No power to receptacle 


Conductor broken in cord 


Defective on/off switch 


Check by plugging table lamp into receptacle; replace blown fuse or reset 
circuit breaker as required 


Check with VOM; replace cord if open 


Check with VOM; repair or replace if open 


Motor won't run; accessories (light, etc.) 


operate; no sound 


Motor won't run, makes humming sound 


Excessive arcing at brushes 


Brushes worn or damaged 


Brush holder preventing contact of brush with commutator 


Commutator burned or worn 


Motor control open 

Open motor windings 

Drive mechanism jammed 

Brush not making good contact with commutator 
Commutator burned or worn 

Bearings locked 

Shorted armature (rotor) 


High mica 


Worn brushes 

Weak brush springs 
Distorted brush holder 
Burned or worn commutator 
Shorted armature (rotor) 


Loose commutator bars 


Inspect visually; check brush springs and lead wire if so equipped; replace 
brush if less than % inch long 


Check visually for distortion of brush holder; replace if damaged 


Check visually, sand lightly, then burnish with hardwood stick until shiny. 
Undercut mica dividers if “high mica" present 


Check with VOM; repair or replace if open 

Check with VOM on RX10 scale; replace motor assembly if open 
Check for - operation; repair as necessary 

Replace if worn; check condition of brush holder and spring 
See above 

Turn rotor manually; if bearings "frozen," free or replace them 
Inspect visually; motor shop can test on "growler" 


Undercut mica insulator with broken hacksaw blade; sand and polish 
commutator 


Replace if less than 44 inch long 


Replace if weak or broken | 


Inspect and replace if necessary " | 
See above | 
See above | 

|| 


Replace rotor 


Excessive brush wear 


Burned windings 


High mica 

Weak brush springs 
Distorted brush holder 
Overloading 


Governor erratic 


Overloading 


Moisture 


Check for binding linkage; clean and lightly lube mechanism (not contacts) 


See above 
See above | 
See above | 


Check drive mechanism and for improper use 


Check drive mechanism and for improper use; check bearings | 


Replace motor. Moisture may be due to immersion in water during cleaning 


Windings damaged physically 


Solder or bar slinging off commutator 


Foreign object in motor 


Motor mounts loose, allowing internal parts to touch housing 


Replace rotor; replace field if damage is severe 
Remove object; replace components as needed 


Repair mounts or replace housing as required 


Motor noisy 
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Loose internal parts 
Worn or dry bearings 
Improper alignment with drive train 


Broken or damaged governor 


Inspect and repair as necessary 
Lube or replace as necessary 
Check motor and drive mounts; align as necessary 


Inspect visually; repair or replace as necessary 


Loose cooling fan 


Loose commutator bars 


Loose laminations 


Foreign object in motor 


Inspect and reattach as necessary 


Replace rotor 


Replace stator and/or rotor as necessary 


Disassemble and remove; check for internal damage 


@ 
Ultimate — 
ckback 4 


The Uncle Henry Bear Paw’ 
by Schrade 


Pivot Post/Lock Bar of Schrade + Steel? 
makes the Bear Paw completely rust resistant; 
insures the most rigid, durable construction 
ever offered in. a lockback knife. 
The 312" blade of rust resistant Schrade + 
Steel opens and closes easier than any other 
lockback. | 
The handles are WondaWood® and the 
| i bolsters and linings are solid brass. It comes The 
ae J — with a top-grain, steerhide sheath. : 
—— Each knife is serialized, and guaranteed against loss for 1 year Ultimate 


from date of warranty registration. G | 
| | uarantee 


If you-lose it, Uncle Henry 
Schrade Cutlery Corp., New York 12428 will replaceit free. 


SUCCESSFUL WOODWORKING 
...with a simple system! 


Successful woodworking depends on ups provided only by the Mark V make 


| e 


WORLD'S STANDARD IN WOODWORKING EQUIPMENT 
Mail To: Shopsmith, Inc., Dept. 1720 


having... your woodworking projects more accu- 750 Center Drive, Vandalia, Ohio 45377 
DT | | rate. Beginners and “pros” alike use the JA ECT DICT Y FI gy 
l. The RIGHT TOOLS! ^ Yes, please send me more information about the Shopsmith 


2. The ACCURAC Y built into the tool! Mark V to build furniture, make home Mark V and tell me how I can enjoy big savings during your 
repairs and create lasting gifts for family [§ SUPER SUMMER SALE. I understand that I am under "i 


The Shopsmith Mark V gives you and friends. Since 1947, over 300,000 gy obligation and no salesman will call on me. | 
BOTH! This complete woodworking woodworkers world-wide have used B Me To Shopsmith the, Dept. 1120 i 


à ! 750 Center Drive, Vandalia, Ohio 45377 
system provides a 10" Table Saw, 34" their Shopsmiths to fill their homes with i TEN 
Lathe, 16 1/2 " Drill Press, 12" Disc the pride of hand-crafted woodworking i ee 
Sander and Horizontal Boring Machine projects, Now, you can experience that Address: 
„All in a single compact unit that re- same pride with a Shopsmith Mark V... i. . Ë 
quires no more space than a bicycle! and at a special sale price during our B "E —————— ÓÁ—— 


The exclusive features and unique set- SUPER SUMMER SALE! ee | 


| = course, 
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| 
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You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 
You'll enjoy your work as à Locksmith 
because it is more fascinating than a 
hobby —and highly paid besides! You'll 
TRO on enjoying the Fascinating work, 
year after year, in good times or bad 
because you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 

more could you ask! 

Train at Home — Earn Extra $555 Right Away! 
All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
| [ jobs. All keys, locks, parts, picks, special 
| [tools and equipment come with the 
“| course at no extra charge. Licensed 
a^ experts guide you to success. 

Illustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
| facts from the school licensed by N. J. 
State Department of Ed. Accredited 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 

LOCKSMITHING INSTITUTE 

Div. Technical Home Study Schools 
Dept. 1111-078 Little Falls, N. J. 07424 


LOCKSMITHING INSTITUTE, Dept. 1111-078 d: d 
Div. Technical Home Study Schools 
Littia Falls, New Jersey 07424 Est. 1948 


| 
Please send FREE illustrated booklet, "Your Oppor- | 
| 
| 


"Was never sü 
enthused and de- 
lighted with les- 
tons in my entire 
life. | grossed 
over $3000.00 in 
one year just 
working week- 
ends. ' 

Rocky Orsi 
Azusa, California 


KEY MACHINE 
locks, picks, 
tools supplied 


tunities in Locksmithing," plus sample lesson 
pages. | understand there is no obligation and no 
salesman will call. 


Name. eie c Gaeta sei E i 

(Please Print) l 
Kddiesz:... aciei a vested asec | 
City/State/Zip........... —mO€———ÓPe i 


o me LL] Check here if Eligible for Veteran Training "m 
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ON/OFF 
| CONTACTS 


4 SPEED-CONTROL — | 
CAM FOLLOWER — | 
| SPEED. CONTROL 
CONTACTS 


Food-mixer governor can usually be re- 
moved after end cap is loosened. Inspect 
the controls; check for free movement of 
governor linkage. 
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OVER 
1000 
HOUSE 


PLANS 
A Great 
Collection 
of Home 
Designs 
For Your 
Reference 
Library 


230 14- & 2-STORY UNES - 


adaptations A Ts o Contempo 


Your 
Family 
Will Have 3391 0-1 0 j 

Hours | 

Of Fun E Bier DA Ae 
Picking 

It's 
Favorite 
Design 


Contemporaries. ` 


Balconies 


Charming 
Exteriors 
And 


SAVE $3.55 


Get Complete 


Practical cios al 
1000 Designs 


Convenient po titties 
Living "EA 
Floor Plans | 7:92 


In Canada, Mail to: 
ORDER 


Home Planners, Inc. 
TI? King St. W. 


Kitchener, Lo MS LANE 
TODAY | R2 "7d om Becca MES 


with a hardwood stick. 


burnish 
When putting it back into use, soak 
the felt wick that often surrounds 
the bearing with oil. If no specific 
lubrication recommendations are 


"M CONTROL. 
"E PLATE 
ll ASSEMBLY 


Plug-in resistor from mixer control 
plate is checked with a VOM. An open 
resistor causes mixer to sputter; a short 
makes it run at full speed. 


CHOOSE YOUR HOME DESIGN 
BY EXACT CATEGORY! 
— Richard B. Polman, Designer 


185 ONE: STURT HOMES 
ity 
ers imis, 
Farnily- tears, Separate Gining FOS 


180 MULTI-LEVEL HOMES 


f -] > a. b " 
Hi Levels. Tra: 


. Förmhħhouse 


Xx £5. Gen Org as 
mily rooms 


s 


0 


Blueprints 
/ Available 


250 ONE-STORY HOMES 
Sq. Ft. Al Styles, shapes, 
Family rooms, extra baths. Brick 


frame, Flat and sloping roofs, 


Mud. roorms, 


223 VACATION HOMES 


Chalets, Hexagons Aguiar 


- i T 
E L 
" 
k 
Rs 
s i 


Split 
iiti nials. 


given, use SAE 20 nondetergent 
motor oil. Many small motors 
have replaceable sleeve bearings 
mounted in the end caps or in 
retainers, but oiling the bearing 
cavities at recommended intervals 
can usually extend their life well 
beyond that of the equipment. 


Controlling the motor 


Controls for a universal motor | 


may simply supply current to the 


field coils at one of several tapped | 


points. The resistances offered at 
the various points determine the 


current flow and regulate motor 


speeds. This tapped-field method is 
often used when three or four fixed 
speeds are required, such as in a 
portable mixer. The switch selects 


various contacts as it’s moved from 


one position to another. 


Governor control is often used 


where an unlimited number of 


speeds is required, and is common-] 


ly used on larger mixers. A fly- 


weight governor is attached to the 


rotor. As the motor speed begins to 
vary, the governor moves in and 
Continued 


At Low Cost 


Under “2000 


budgets. 
veneegr, 


A -Frarmes, 
Cottages, 


Exposed lower levels "Cluster" designs. Fram 500 ro 3000 
A 3 su. Fi 1 76 pages, BO m full calor. 
pt Bk 16310 GRAND RIVER AVE 
— ———— DETA T ICHIGAN AB 
ERU UR eia gl —— a e '(Á— !— PÜ— Üoil "m wp R1 d 
l BJ One-Story Homes $2.50 
| 32.50 (4) 180 Multi- Level Home $2.50 
E (b) 2723 Vacation Home Plans 52 50 
LL 5 CATEGORIES at $8.9 PSM87MN 
TATE ip 


PROGRAMMABLE 


Scientist 


29" 


a eee | 

100 STEPS Í ARIS 
100 STEP LEARN | e»! 
MODE, KEYBOARD ' = | 
PROGRAMMING rT = | 
CAPABILITY. | 
*RPNiogice Rollable | GEETE J 
4-level stack « 8B- EDET 

digit plus 2-digit exponent LED display 
e Scientific notation » Sine, cosine. 
tangent & inverse trigonometnc functions 
e Common & natural logarithms & anti- 
logarithms * Instant automatic calcula- 
tion of powers and roots « Single-key 
square root calculations « Single-key Pi 
entry + Separate storage memory « 
square, square root and reciprocal cal 
culations « Change sign & register ex: 
change keys * {neces NiCad batteries 

Mía by f nal Semi 
1 year iar hh * 10 day money back guarantee 
100 pg. Application Handbook - $5.00: 
AC charger - $4.95; 
Carrying case - $2.95: Stand - $2.00 
Ship & hndl. $3.75 
TO ORDER CALL 


(213) 559-1044 
OR SEND CHECK TO 
ILDAN Inc. 


6020 Washington Blvd 
Culver Lad CA 90230 


save time 


E a haircutter 


: 2^4 & trimmer 


Not à gadget, but a genuine substitute for 
a professional haircut. Precision-made in 
Switzerland, the SABO trimmer's 4 sides 
have 7 different length adjustments each. 
So you can cut, contour, trim and style 
dry or wet hair to any length, to any look. 
It even removes leg hair with no danger of 
nicks. Millions have already been bought 
by military personnel and budget-minded 
families, who get professional results with 
no training or skill. Try the SABO pocket 
trimmer at our risk. We're so sure you'll be 
delighted, we offer a “‘no-questions-asked” 
money-back guarantee. The SABO pocket 
trimmer comes complete with blades and a 
genuine leather slip-casefor pocket or purse. 
$2.95. Additional blades, 10 for $1.40. 


PENN IMPORTS, S9 95 


P.O. Box 4645 
Phila., Pa. 19127 

Please send —— SABO trimmer (22,95, 
Additional blades _— 10 for $1.40 
Pa. Residents add 6% sales tax. 

Name 
Address _ 
City B cl State 
Check — Money Order... 


_ Zip 
Cash 


— À ad and Mako. 


Fa | 


It's a high performance inflatable boat that takes larger outboards and 
more weight than comparably sized rigid hull boats with much greater 


stability and safety. PLUS: 


e IT FOLDS UP AND INTO TWO EASY TO MANAGE CARRYING CASES FOR 
EASY TRANSPORTATION ANYWHERE WITHOUT A TRAILER. 

e IT STORES OUT OF SIGHT WHEN NOT IN USE SO IT WON'T MONOPOLIZE 
YOUR DRIVEWAY, GARAGE OR YARD. 

e IT'S MADE IN THE U.S.A. FROM THE MOST ADVANCED AND DURABLE | 
MATERIALS COMPLETELY BY HAND ASSURING YOU OF UNSURPASSED 
RELIABILITY AND LONG LIFE. 


| Send today for Bonair's FREE full color fact kit containing full details 


and prices on Bonair's seven inflatable models for outboard motors 


| from 5 to 40 H.P. Bonair Boats, Inc., Suite 226, 15501 W. 109th St., Lenexa, Kan. 66219 


cs dE: dapi i UR ud uli i. ai: iU. NER etr dom ad ui jy MUN ig ei M ml RR 
1 [] YES, please rush my free fact kit. | want to know 
i more about the convenience and pleasure of owning a 
| low cost Bonair. 
| NAME 


| 
| 
l 
| 
d l 
i ADDRESS l 


New from Case. 


edges. For a difference you 
can see. For a difference you 
can feel. 


Two new lock-blade knives... 
in the same class with the 
famous Case Shark Tooth. 
More than 150 hand oper- The Hammerhead — 
ations go into each knife. 29 closed. And the Mako — 
Laminated hardwood handles 3% closed. Both with handsome 
are hand-hafted to solid brass leather sheaths included. 
bolsters— and fitted to artfully- Available at hardware and 
etched, high-carbon stainless sporting goods stores. 
steel blades with keen polished 


— = = 
The world’s 
finest cutlery 


W_R Case & Sons 
Cutlery Co. 
Bradford, PA 16701 
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NOW! Get in m the 
PROFITS E ES 


SMALL" 
ENGINE 2^ * i 
REPAIR! *- 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about it...as a small engine pro, you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per'hour— and that's 
m for labor. A simple tune-up earns as much as $17.50 for 
ess than an hours work, and parts, engines and accessories 
will add even more to the profits. 

Plenty of business waiting for qualified men. 

46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mini- 
bikes, snowmobiles, generators, go-carts, paint sprayers, snow- 
blowers ...the list is almost endless. 


Professional 

Tools And 
Equipment 
PLUS | 
HP Clinton ,. 
Engine... 


__. All YOURS TO KEEP— 
_ All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated... so clear you 
cant go wrong, and with our famous ‘learn-by-doing’ method 
ee get practical ‘hands-on’ experience. We also show you 

ow to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts—Do It TODAY! 

NO Obligation—NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income ina high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


your 

RUSH COUPON TODAY gross FREE 
BELSAW INSTITUTE — | BOOKLET! 
539K FIELD BUILDING er eim 
KANSAS CITY, MO 64111 sec edi 

D] m | 8E EM NM E ALS —— sy 4 P 1 
g BELSAW INSTITUTE ei ^ 

539K FIELD BUILDING | Meme 3 
E KANSAS CITY, MO eai Mena ome $, à t 


Moue ww 
O YES, please send me the FREE booklet that gives : 
B full details about starting my own business in Small B 
ii Engine Repair. | understand there is No Obligation and Ẹ 
à that No Salesman will call on me. 


i 
i 
ADDRESS. 00 00 00 o - 
| it 
Beor — — . d 

i 

aaa 


ii 
L STATE 
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Small-appliance repair 
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COMMUTATOR PC E. 
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RETAINER | 
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BOLTS 
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PROBE CLIPPED 
TO COMMON LEAD 
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SPEED TAPS 


MS a : 


Portable mixer uses motor with multi- 
ple field taps for speed control. Open re- 
sistance between common wire and taps 
indicates open winding. 


ROTOR |) mus 


RIGHT 
s BRUSH 
HOLDER 


| BRUSH 
SPRING 


Remove brushes slowly—they re spring- 
loaded—by loosening brush holder. Be 
sure replacement brush moves easily in 
housing before reassembly. 


Surface of commutator can be cleaned 
with sandpaper (not with emery cloth, 
which is conductive). Use a hacksaw 
blade to clean between bars. 


out, tripping a set of contacts on a 
nearby control plate. The rapid 
opening and closing action regu- 
lates power to the motor, control- 
ling speed very closely. The speed 
adjustment control physically 
moves the position of the contact 
plate or a control arm. The farther 
away from the governor, the higher 
the rotor speed required before the 
contacts are opened. 

A capacitor is sometimes con 
nected across these contacts 
reduce arcing and suppress radic 
interference. A wound resistor me 
also be used to keep speeds consis 
tent at the lower speed ranges. I 
either of these components be 
comes shorted, the motor will hav 
only one constant speed. 

A variable resistor can also 
used as the motor control to chang 
the current flow through the ciu 
cuit. And some food mixers use 
“brush-shift” method. The positio 
of the brushes is physically rotate 
by means of a geared mounti 
plate that's attached to the spee 
control. 


Drive train 
Most appliances using enclose 


Small-appliance repair 
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TIMING MARKS 
(PAINTED) 
we /\ on 


cr CIF TRAVEL TRAILERS | 
| m FACTORY ASSEMBLED 
UNITS TOO! | 
For brochures write: 
Scamp Dept. PS-7 
Box 2 
Backus, Mn. 56435 


Kit form assembles 
in about 60 hours. 
You need no special 
tools and it’s fun. 
Great for office on 
wheels, carrying Please enclose $2 for 
equipment, portable postage and handling. 
ticket booth, rodeo Name Pidna 

or racing fans, and 
especially for hunt- 
ing, fishing and 
camping. 


Address 


City — State — Zip 


COMMUTATOR >. BRUSH HOLDER 


Mixer drive gears must be timed to 
space beaters properly as they turn. 
When reinstalling, be sure white dots 
)ppose each other at worm gear. 


How To Be Sure 
Youre Getting 
The REAL THING 


— 


x EI ‘= 
BRUSH ASSEMBLY MI BRUSH BEARING Lg 1f 
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E BELT 


p —— — Í MOTOR SHAFT 
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3elts on motorized brush vacs are re- 
jlaced by lifting out brush. Remove dirt 
ind lint from bearings and oil; check to 
iee that brush turns freely. 


‘ear drives, such as floor polishers, 


vill specify a particular lubricant 
wy part number. When ordering 
eplacement parts for these prod- 
icts, include a tube of lubricant 
n the order and be sure that the 
ear box is filled before reassem- 
ding. 

When disassembling any ap- 
liance, observe the placement of 
pacer washers that position gears 
r other parts. If a gear is dam- 
ged, isolate the cause before re- 
acing it to avoid a recurrence of 
he problem. 

Remember that all home equip- 
ent responds favorably to good 
1aintenance practices. Keep air 
assageways clear of lint, food, soil, 
nd other buildup that blocks cool- 
ig air to the motor. HI: 


Send For Our Free Catalog 


That trademark tells you you're get- 
ting the ORIGINAL. The real thing. The 
tongue-'n-groover with smooth working, 
machined, undercut mating parts (1) 
that can't slip. The one with the reinforc- 
ing flange (2) that practically eliminates 
stress breakage. First of its kind and 
still best of its kind. Be sure you get the 
genuine CHANNELLOCK. Look for the 
trademark on the handle. Sizes from 
midget 412" to giant 16”. 


CHANNELLOCK, INC. è Meadville, Pa. 16335 


JULY 1978 


131 


Heat pumps 


Continued from page 82] 


heat pump, based on the current 
cost of electricity for heating in 
Cleveland and average degree-day 
data, would be $417 ($741 for the 
heat pump vs. $1158 with resistance 
heat). Monthly savings would be 
$34.75, assuming cooling costs the 
same with both systems (some 
sources claim that a heat pump will 
be about 10 percent less efficient 
than a standard A/C; others deny 
that). If the buyer had a 25-year 
mortgage at 9.25 percent, a heat 
pump, costing $500 more, would 
add $4.28 to the monthly mortgage 
cost, according to the Carrier com- 
puter. Thus, the real monthly sav- 
ings would be $30.47. The heat 
pump would then make up the dif- 
ference in purchase price in less 
than 11⁄4 years. 

These figures are based on normal 
winter weather, when a heat pump 
in the Cleveland area would be ex- 
pected to use 30 to 40 percent less 
electricity than resistance heat. But 
during last winter, which was ex- 
tremely cold, the Kopf Construc- 
tion Co. measured actual electricity 
usage in 20 of its houses in the 
suburb of Avon Lake (10 had heat 
pumps; 10 had baseboard resistance 
heat) and found that from Novem- 
ber through April the real savings 
with the heat pumps averaged only 
16 percent per month. So payback 
time isn’t always predictable. 

Without air conditioning, the 
payback period would be much 
longer. Baseboard resistance heat 
(cheapest to install) might cost 
$900 for this hypothetical 1800-sq.- 
ft. house in Cleveland. A heat pump 
(at $3200) would then have a pay- 
back period of 10 to 15 years—as- 
suming normal weather. 

A heat pump can even compare 
favorably with an oil furnace with 
central air conditioning. Barney 
Menditch, president of General 
Heating Engineering Co., near 
Washington, D.C., says, “In this 
area the heat pump is five to 10 per- 
cent cheaper than an oil furnace and 
air conditioner, both to install and 
operate.” 

A gas furnace and central air 
conditioning, however, generally 
cost less to install than a heat 
pump: “From a standoff to 20 
percent less,” says Edwin Doug- 
lass, manager of space conditioning 
and applications for the Edison 
Electric Institute in New York. 
And with regulated gas prices, a 
heat pump will seldom operate as 
cheaply as a gas furnace. 
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The cost of replacing a standard 
heating-and-cooling plant with a 
heat pump could run as high as 
$3500, according to the Oak 
Ridge/DOE study, if your wiring 
and ductwork have to be beefed up. 


Improved pumps 


Today’s heat pump is much more 
than a reversible air conditioner. 
The good ones incorporate impor- 
tant design modifications that have 
made them much more reliable 
than their predecessors. “Most of 
the major brands are extremely 
reliable now,” says Barney Men- 
ditch. “They still may have little 
problems, but that can happen to 
anything, even a gas furnace.” 

The efficiency as well as the 
reliability of the heat pump has 
increased. It's now a better heating 
machine—the COP's are up. It's 
also a better cooling machine. In 
the cooling mode, efficiency is 
stated in terms of the Energy Effi- 
ciency Ratio (EER), as with an air 
conditioner. The higher the EER, 
the more efficient the heat pump. 
An EER of seven is pretty good, 
eight is very good. Many high-effi- 
ciency heat pumps today have an 
EER of nine or above, better than 
most air conditioners and only 
slightly below the best A/C. 

Arnold Lanus of Gordion Asso- 
clates, a New York consulting firm 
that studied heat-pump costs for 
nine cities in 1975-76 [PS, Sept. 
"[6], is currently compiling an 
update. “The new equipment is 
almost 20 percent more efficient, 
both in the heating and cooling 
mode, than when we did our last 
report," says Lanus. 

Today you can buy a high-effi- 
ciency heat pump or an economy 
model. The difference in price will 
likely be $200 to $300 (installed), 
says Barney Menditch. A heating 
contractor can tell you the payback, 
based on the reduced operating 
costs of the high-efficiency model. 


New equipment 


A few manufacturers now make 
add-on heat pumps, designed to 
work with an existing forced-air 
furnace: electric, oil, or gas. An 
add-on heat pump is especially 
attractive if your present furnace is 
healthy and you want to install (or 
replace) central air conditioning. 
Depending upon exact conditions, 
an add-on heat pump, which may 
cost $300 more than central air 
conditioning, can pay back that 
cost quickly, especially if it's used 


with an electric furnace. It may also 
be cost-effective on an oil furnace. 
And used with oil backup, a heat 
pump can prove economical in very 
cold climates where one with resis- 
tance heat might not. 

The actual installed cost of an 
add-on heat pump depends on 
whether you have to put in a new 
electric service entrance (a heat 
pump requires at least a 100-amp 
circuit), whether your present air 
handler would have to be replaced, 
and whether your ductwork is good 
enough. A heat pump delivers air at 
a lower temperature and lower ve- 
locity than other central-heating 
plants. Consequently, it has to de- 
liver more of it. 

“You probably could install a 
214-ton heat pump over an electric 
furnace for around $1600 in the 
Washington area," says Menditch. 
“If you had to put in a new air 
handler it would run maybe 
$1900." He didn't even want to talk 
about new or modified ductwork. 
The possibilities are too variable. 

A heat pump for your house? 

Since a heat pump is both a 
heating and cooling machine, its 
higher first cost probably can't be 
justified in a really warm climate . 
where little heat is needed. Like- 
wise, where you don't need—or 
want—cooling, the heat pump is 
probably not for you. 

But in most of the country—from 
northern Florida to as far north as 
Chicago—heat pumps may well pay 
off. “And as gas gets harder to get 
and electric rates go up, they move 
farther north," says Loren Raap, 
program manager for air condition- 
ing and refrigeration at DOE. 
“Minneapolis may get lots of heat 
pumps, especially with oil backup." 

Only a qualified heating contrac- 
tor can accurately evaluate your 
house, assess your local climate, 
plug in the costs of available ener- 
gy, and tell you whether a heat 
pump would be a good investment. 

Heat pumps today that are made 
by the major manufacturers are 
highly reliable machines. But as 
John Callor of Carrier puts it: 
“There are still some dogs on the 
market." Here are some things you 
should know to help you avoid the 
lemons and get the most out of 
your purchase. 

® Warranty. A standard factory 
warranty (from a good manufactur- 
er) will cover all parts for the first 
year. The contractor who installs 
the system will furnish labor. The 
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factory warranty covers the com- i = 32 
pressor for five years. The home- Eg" Tue a! | 
owner pays for other parts and for Nc yas NI | 

all labor from the second year. ETIN | 

e Service contract. Manufactur- lid gy os 
ers of the best heat pumps offer a ! | FORET 23 lorc S | 
national service contract, which is pes rp Gm PUT. | FP ¥ 22 | 
essentially an insurance policy for - = m PE (9 s i 
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gia bu dus aeeica Conte (or BUILD THIS THREE-WHEELED CYCLE! f LC | 
something like $50 per year), all Wil-Mac VW Trikes are fun and economical to build and ride. MESES * uiii l3 
| | ^: They use a stock VW engine and transmission and are designed - BM L- 17 — vi 
parts and labor are covered for this for easy home-assembly. Send the coupon TODAY. for full : JNO EEE E 5 2 8! 
time period. The contractor may details, rUn Z « O0 ul 
also offer semiannual inspections = | — : —— — 
for an additional fee. | | 

The Alabama Power Co. has | 
collected years of data on heat- | | 
pump reliability (which is not i | | 
made public for legal reasons), and | | | 
advises: “Buy from a manufacturer M 
that offers a national service con- 
tract. All the good ones do." us | y 

suea |) IF Just 5 Minutes 
have a filter/drier in the refrigera- | | ! = & 
tion line to filter out moisture and b 
dirt. It should also have a crankcase _ It's pouring rain and your warm, dry home is 
heater. This boils off liquid refrig- invaded by a slow drip, drip, drip of water leak- 
erant in the compressor, where only ing through your roof. You call your local 
gaseous refrigerant should be. Serie and are socked Ris learn how much 

e Options. Outdoor thermostats "While bu wa (tar doe dnd rain to come 
| : ! in iHd | pened 
ti Oe eens — ae the wife is worried about the new sofa being à 

| CB. COMES SUTE ruined from the down pour of rain water ... | 
the backup heat does not come on from your leaky roof... 
unless the temperature outside . But, now at last, the new and truly revolu- 
drops below a certain level. Anoth- tionary U.S. Polycoat Roof Coating! Imagine! 
er good option is a warning light on A coating so efficient, so unique, that it water- 
the indoor thermostat that alerts proofs and protects your roof from rains or 
you if you're using backup heat | snow all year long. U.S. POLYCOAT can be 
when the system is calling for the brushed or rolled on over almost any surface : 
heat pump. Without the warning ||  *"ddriestoarubbersheerlike film in minutes 
light, you might not know you were ipod cc M Ta tod en 
"i back aE t. bill in the can. U.S. Polycoat adheres to asphalt 

e Th p avi: Bani shingles, rolled roofing, wood, brick, plywood, 

E SOR GET. SECs: cement, tar, aluminum, metal, asbestos, insula- ™ 

competent contractor is also very | tion board and even urethane foam. U.S. Polycoat comes in seven colors to 

important. Edwin Douglass of the match your roof. 

Edison Electric Institute offers U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 

these suggestions: Choose a con- | parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 

tractor who has had factory train- | You'll have a worry-free waterproof roof that will last for years and years. 

ing. Find out how long he has been Waterproof with U.S. Polycoat before you insulate! 

installing heat pumps and ask fora || U.S. POLYCOAT, INC., 7316 N. Monticello * Skokie, Illinois 60076 « (312) 675-3666 

utilities can also guide you. | U.S. POLYCOAT INC. Dept. PS78 | 
7316 N. Monticello « Skokie, Illinois 60076 | 

FOR FURTHER INFORMATION | Gentlemen: Please rush me gallons of U.S. Polycoat. | 

“Heat Pumps—Cheapest Cooling and | O 1 Gal.- $12.95 []2 Gal.-$24.90 [ 5 Gal. Bucket - $59.75 Include $1.50 Per Gallon for | 
deating for Your Home?" PS, re '76. | p | 
| Fact Sheet: "Heat Pumps,” D E Technical | ostage and Handling. Enclosed is | 
nrormation Venter, BOX , a [| e, enn. 

Ment Cook and Save Energy with m Heat | O Check O Money Order for total of $ | 
NUT" und self-addressed, business-size en- | O Charge my order to: [] VISA/BankAmericard [] Master Charge | 
re ftigeration Inst. (AR i 815 N. Fort Myer | | Color: O Clear  [] Silver [] Black [] White O Green [ Red O Brown | 
Dr., Arlington, Va. 22209. 

1 : Tr ; . One gallon covers approx. 50 to 100 square feet. Two gallons covers approx. 100 to 200 square 
| ARI aerae or da ane leti otal COL | feet. Five gallons caver approx. 250 to 500 square feet. Coverage depende on type of surface. | 
ied under ARI testing program. Gives heat- | 
ng and cooling capacity (Btuh), rated COP, | | 
nd EER. Also gives sound ratings. Directory | Print Name | 
an be consulted at contractor's office or | l 
tore. Or send $2 to ARI (address above), attn. Add 

rs. Corien Bruggink. i sai | 

"Heat Pump Question/Answer" brochure | : | 

cludes table showing estimated electrical- | City State Zip | 
nergy savings in 43 cities. Pub. No. 20-2027- i | 

, from General Electric Co., Bldg. 6, Rm. | DEALER AND APPLICATORS INQUIRIES INVITED * (312) 675-3666 & 1977, U.S. Polycoat 
17, Appliance Park, Louisville, Ky. 40255. onu mr p "——————— T (€ a 
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space-saving 
stairs 
are steep yet safe 


Cleaning out your attic can be 
dangerous as well as dusty—espe- 
cially if your attic stairs are actual- 
ly just a pull-down ladder. The 
unique steps shown above could 
make descents from the attic less 
nerve-wracking. The dogleg design 
lets you pitch an attic or cellar 
staircase at ladder steepness while 
giving you a firm, no-hands footing 
as you climb up or down. 

Although the treads are the 
usual 914 inches deep and 714 
inches apart, they are P-shaped so 
they can be alternately reversed for 
left and right feet. 

Since the narrow part of each 
tread provides clearance for the 
moving foot and leg, the steps can 
be stacked up almost vertically. 
This arrangement sharpens the 
staircase's angle of incline, reduc- 
ing floor space needed for the unit. 
The seven-tread model pictured 
rises 5214 inches at a steep 55- 
degree angle, yet at floor level its 
base is only 38 inches long. A stan- 


dard staircase, rising at a 40-degree 


angle, would need a 63-inch base to 
reach the same height. 

For construction simplicity, the 
open steps are supported on a 
tubular frame. The steps were de- 
signed by HEAG AG (Treppenfa- 
brik, 3302 Mooseedorf, Germa- 
ny).— David Scott 
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| Patio sports center 


[Continued from page 104] 


(driving nails spaced about 5” 
apart and clinching on the under- 
side), centered with the central 
cutout of the front edge exactly 
955" in from the front of the top 
1x4. Next, fasten the 6"x15" hinge 
mount to the bottom of this with its 
front edge flush with the indent. 
Mount heavy 8" iron angle brack- 
ets to the 5"x15" bracket mount 
with four l4" bolts, Attach the 
bracket mount to the hinge mount 
with hinges, as shown. Swing the 
brackets forward and up until they 
hit against the bottom of the top 
1x4. Mark this placement and use a 
saw and chisel to cut notches so the 
brackets can fit up flush into the 
1x4. Now swing the brackets up 
and close the doors. Mount the 
backboard holder to the front of 
the brackets with the bottom edge 
of the holder down 1" below the 
top of the cabinet. Mount the 
wings (with hinges on the back) to 
the sides of the holder so their 
bottom edges are exactly 1” above 
the bottom of the holder and exact- 
ly aligned with the top surface of 
the box. 

By swinging the holder up and 
folding the wings back, the holder 
will be locked vertically. Mount 


Leisure-home security 
[Continued from page 109] 


type switches, recessed into the 
frame (and thus invisible) are best. 

There's a bonus for the leisure- 
home owner in a perimeter switch 
installation. You often close up 
such a home in the dark, or in the 
confusion of departing house guests, 
and you may miss closing and lock- 
ing a vulnerable window or door. If 
it's equipped with a switch, once 
you arm your alarm, it alerts you, 
loud and clear, to your oversight. 

Various commercial systems de- 
tect the actual bodily presence of 
an intruder, either by means of a 
broken beam of infrared light or by 
filling a critical area with unseen 
“waves” that “read” his body mass. 
These can be ultrasonic sound 
waves or RF (radio-frequency) 
microwaves. 

While trying to decide which 
system to install at the Lockbox, I 
spotted an ad in PS headlined 
"Burglar Alarm Breakthrough" 
(page 23 of last month's issue) 
which described the Midex 55 as “a 
new motion-sensing computer... 
so advanced that it doesn't require 
installation." 

A bit of research revealed that 


the 5$" basketball backboard to the 
front of the holder, then bolt the 
hoop to the backboard with 934" 
bolts and wing nuts for easy un- 
mounting when folding away. 
The bottom storage bin in the 
sports center is used to stow the 
basketball and hoop when not in 
use. Mount hooks on the sidewalls 
for other equipment such as rac- 
quets, paddles, or even a dartboard. 
To complete the job, paint all sur- 
faces. 


MATERIALS LIST 

4'x8' sheet of 344” ACX plywood 
4'x8' sheets of 14" ACX plywood 
4'x8' sheets of 34” ACX plywood 
8' lengths of 34 "x34" batten 

8’ lengths of 1x4 stock 

8' length of 1x3 

10' length of 1x3 

heavy gate hinges 

3" hinges 

2" hinges (with slide-out pins) 
barrel bolt locks 

3a x2" roundhead bolts, washers, and 


wing nuts 

3/16"x1" flathead bolts, nuts 
14 "x114" flathead bolts, nuts 
14 "xl" flathead bolts, nuts 
4 10x2" flathead screws 

Ib. 115" galvanized box nails 
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Prefer to work from a plans sheet? 
Though we've detailed major construc- 
tion in our sketches on pages 103 and 
104, you may want a complete plans 
package with additional data. Send $5 
to Stevenson Projects, Dept. SC, Box 
584, Del Mar, Calif. 92014. 


Midex is the Consumer Products 
Division of Solfan Systems Inc.— 
the major manufacturer of micro- 
wave intrusion-detection systems 
for commercial applications. The 
50 contains a directional transceiv- 
er of the same type used by the 
U.S. Treasury to protect currency. 
It responds only to physical mo- 
tion, and its beamed pattern is 
adjustable from maximum range 


(50-ft. length, 20-ft. width, 10-ft. : 


height) down to orily several feet. 


Once adjusted, the range remains | 


stable; even in extremes of heat and 
cold. And since leisure homes are 


especially subject to power failure | 


(and vulnerable to electric-line cut- 
ting), the Midex's battery backup 
makes it ideal for these locations. 
Trial-and-error testing to deter- 
mine best location and range for 
your unit is done in a disarmed 
mode—before you hook up the blast 
horns. A test light flashes on to 
indicate when an alarm would be 


triggered in the armed mode, so’ 


you can check out the unit's total 


performance without risk of a false. 


alarm. Once it's set, you can leave 
your retreat with peace of mind. Hisl 


Need more money? Earn $60-$75 
aweek, spare time, at home mak- 
= ing rubberstamps for offices, fac- 
tories, individuals. Hundreds of 
g uses. Hundreds of prospects—ev- 
QUT " erywhere. Right in your own com- 
M T munity. Turn out special stamps for 
, names, addresses, notices, prices, ete., 
Q7" in minutes with table-top machine, We 
bug ed furnish everything and help finance you, at 
- leas than bank rates. Write for free facts. 
Allpaman wi 


Make Rubber Stamps for BIG PAY 


za. 22 CAL. 
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SEMI- > 
ES AUTOMATIC ‘Ss 
" MACHINE PISTOL Y 
10 ROUND - SIDE MOUNTED CLIP 


FREE: Target & 50 Reuseable Pellets 
Not Sold in New York City - No Permit Required 


This rapid fire 22 Cal ‘‘Commando"' type machine 
pistol looks like the famous, hard-hitting weapon so 
‘popular with combat attack groups. The side 
mounted, detachable, ten round clip sprays pellets 
into uz target as tast c you ran puli tre trig er. 
95 plus ! or postage and handlin 
INCLUDING FREE TARGET & PELLETS. Com" 
plete satisfaction guaranteed or your money 
promptly refunded. 
| HONOR HOUSE DEPT. 97AU77, 
LYNBROOK, N.Y. 11563 
NY State Res. add Sales Tax 


"POWER AUTOMATIC" \ 
Pellet Firing Target Pistol 


FREE 50 Reusable 
22 Cal. Pellets 


Rapid firing 22 cal. fully 9 inches tong with the 
look and feel of an “undercover” automatic. Snap 
the “silencer on or remove it for fast combat- 
type target practice. FREE 50 reusable 22 cal. | 
pellets and supply of targets. Money back guaran 
tee if not satisfied. Just send $2.95 plus 50c for | 
postage and handling. Not sold in NYC 
NY State residents state age. 

| HONOR HOUSE Dept. 97PG77, Lynbrook, N.Y. 11563 
NY State residents add state and local sales tax. 


HI-COMPRESSION 
22 CAL- PELLET FIRING 


AIRPISTOL onv 9*5 


* No Permit Required 

* Purchaser mustbeover21 £2 

* FREE: 50 rounds of Reusable 22 Cal 
Ammo and a Supply of Targets 


This high compression air pistol slams eight 
hard-hitting 22 cal. pellets into its target without 
reloading. Just snap back the bolt, turn the 
cylinder and you're ready for the next round. A 
molded hand grip, long barrel, and ring sight 
provide unusual accuracy and comfort. Onl 

$9.95 plus 75d for postage and handling - if CO 

send $2.00 good will deposit and pa postman the 
poets piua. tele charges. FREE ammo and 
argets inclu . State age when i 

sold in N.Y.C. RIMIS RSE MOR 


onor House Dapt. 37AP77, Lynbrook, N.Y. 11563 | 
N.Y. Res. add appropriate sales tax 


Ma «al 1 eall, 
Rubber Stamp Div., 1512 Jarvis, Dept. R-3-HH, Chicago 60662 


Calculator 


Needs 


[7 


The Solar Medix 


No Batteries 


For 5 Years or Longer! 


1000 is remarkable. 


Solar celis recharge the Medix 1000 battery from natural sunlight or 
artificial lighting to give 5 years or more of battery life. 


000 has both time and stop watch ability. Tha 


Tha Sola | 
1000 has a 6 digit readout showing hours, minutes and seconds at a 


glance. One push 
month and day of 


of a control button displays month, date of the 
the week. The Medix memory remembers the 


number of days in each month and resets automatically to the correct 

day. The Chronograph (stop watch) function can time seperate laps 

of a race, keeping one lap in memory while still viewing the seperate 

times. You can time phone calls, business meetings and much mora. 

A nightlight is built in. i | 
A Quartz Crystal guarantees the watch's accuracy to within 5 - 


CHRONOGRAPH "UB 
r ; dos =" kt "E Ls The Medix has 
+ | "| resistant. 


seconds per month. 


a stainless steel case and is water and shock 


The battery Is guaranteed for 5 years and the Watch Module for 1 
year by Digital Marketing. We've been in mail order for over 10 years. 

Remember a solar powered, full feature Quartz Chronograph with à 
Spledel band for only $69.99. 

Try the Medix 1000 for 15 days to assure yourself that it is a 


tremendous watch 


value. Atthe end of this time you may return the 


watch for a full refund. 


j T Spiedel® Twist-O-Flex Band 


CREDIT CARD 


Alarm 


HOLDERS - CALL TOLL FREE 
1-800-633-7566 


IN ALABAMA CALL 205-793-1522 


B 5,000 Hour Battery 

= Stop Watch 

8 Alarm Clock 

E Memory Calculator 

B Time and Day Display 


(Calculator Display 


pictured reads 
Thursday, 11t 
11:35 AM) 


EACH 


The complete calculator of the future is here now. The 
Hanimex LC680 is a small, lightweight, liquid crystal 
calculator with a built-in digital watch, stop watch and alarm. 

You can use it as a pocket or a desk-top clock to tell the 
time and the day or as a travel alarm to wake you. You can 
time phone calls, sporting events, or use it to warn you of 
appointments. The unit is also a fine eight-digit full function 
calculator with memory. 

The Hanimex LC680 is a super-thin (%") integrated circuit 
unit with every practical new function for only $37.99, 
complete with Wallet Carrying Case and a 5,000 hour 
battery. 

As always, if you are not completely satisfied with the unit, 
you may return if for a full refund. The Hanimex LC680 Alarm 
Calculator is practically service free and is backed by a one 
year limited warranty. 


Digital Marketing, Drawer 159, Dothan, AL 36302 


h, 


DO Check or Money Order Enclosed 
(Ala. Res. Add 4% Sales Tax) 
O Charge My Credit Card Below: 


TOLL FREE P. O. Drawer 159 O American Express O Diner's Club 
PHONE Ù Dothan, Alabama 36302 © MasterCharge O BankAmericard M 
1-800-633-7566 D 
(EDIT i 
ud c li Medix Solar Chronograph Credit Card No, 0. W 
| Please Jy — —  Solar-Chronographs MasterCharge Bank No. . 1. n 
(2 $69.99 Postpaid. E 
il O Silvertone O Goldtone xp. Date ii 
i Name 0 
IN RANA Hanimex Alarm Calculator  — ^4dress - i 
205-793-1522 Please ship Alarm Calculators City 
x ! n with Wallet Carrying Case @ $37.99 State/Zi i 
each. Add $2.00 each for Shipping. ee | 
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Let Belsaw prove You can 
Earn Up To 


5800. 


FULLTIME 


SHARPENING | BUSINESS! 


On our 


30-DAY 


You risk nothing by accepting 
this offer to see how easily 
you can turn your spare time o 
into big Cash Profits with your 
e Completa Sharpening 
op. No selling... no pre- a 
vious experience needed. Our See 
famous Sharp-All and show- 
how instruction set you up to a 
make $200, $500, $700 a 
month CASH sharpening Saws, 
^ Knives, Scissors, Lawnmowers, 
Shop and Garden Tools... 
all cape. edges. 


Send for all the facts! 


B Our Free Book tells 

| how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
E how we'll finance you. 

Send for FREE details -mail coupon below or pastrand TODAY" 


BELSAW SHARP-ALL CO., 709K Field Bldg. Kansas City, Mo.64111 
No Salesman Will Call 


No Obligation... 
* YES, [] BELSAW, 709K Field Bldg. Kansas City, Mo. 641 + 
4 please send me the FAEE BOOK that gives full details. 
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EASY-TO-ASSEMBLE KIT 


on bp: O.B. 


For.3'6" diam. Other diams. from 4' to 6' at 
comparable savings. All diams. adjust to 


floor-to-floor hts. of 8'1V2" to 9'6". 


(G)The Iron Shop 1977 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and igi vlde We believe it! 

pA OR WRITE FOR FREE BROCHURE: 


annal Pa 19008 


| | Name — 


| | Street 


| 
| City state Zip ——— | 
Live: accept Master CH Charge and BankAmericard., _| 


THE IRON SHOP 


MANUFACTURERS 


“If I had the tools and materials to build my own bike 
from scratch, I don’t think I could build one any better." 


| Save assembly costs when you build your 
rugged work or play machine (in just 6-12 
hours] with an easy Heald Semi-Kit. 


| Choose from 12 bike, 10 tryke models; 
engines from 5 to 20 H.P. All have Comet 
automatic torque converters [no shifting); 
| full suspension (smooth ride); tubular 
steel frames (shrug off rough going}. Op- 
| tional electric start, lights for licensing, 
other accessories. 
Write today for free brochure: 


Heald Inc. Dept. PS-87 


| PO Box 1148, Benton Harbor, MI 49022 — 


CS e own b ue 
"hok we 


John Jurenka, Santa Monica, CA. 


SUPER 
BRONC 


with 


PS wA VT-812 | 


accessories | 


Special Offer — One FREE 


accessory with bike or tryke order | 
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i € HeLemare ; 
| e Radio 


= Controlled “= T — 
è Buy Factory Direct and Save | = 
e Thousands In Use œ Free Brochure 
e Easy Homeowner Installation 
e immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS778, Baroda, MI 49101 


LIMITED SUPPLY OF 
PILOT'S GLASSES. 
AVAILABLE NOW AT 
REDUCED PRICES! 


These 
precision ^ 
Flight = 
Glasses are now MONEY BACK 
available to the public GUARANTEE 
lor only $9.95. If you could buy ` | 
them elsewhere, they would ab cost you over $20. 

Handcrafted, these glasses feature hardened metal 
frames (in your choice of gold or silver). Impact-resistant, 
polished glass lenses. And selective ray-screening 
capabilities (a must for pilots, great for you ). 

Your satisfaction is guaranteed. If you don t find that your 
new Flight Glasses are worth more than $9.95, simply mail 
| them back within 30 days. Your money will be returned. 

To order, send check or money order (include $1. for 

stage and handling) to Precision Optics, P.O. 

ox 14006, Dept. Q, Atlanta, GA, 30324. (Please spec- 
ify gold or silver frames.) SPECIAL: Order now and get 
TWO PAIR for only $18 plus one dollar handling charge. 


A LIMITED OFFER FROM PRECISION OPTICS 


Clock Components 


Long Shaft Battery 
Battery Pendulum and 
Westminster (hime 
Movements, Bezel Dials, Metal sand 
Puper Dials, Brass and Plastic Num- 
bers. Hound Markers and Strikes, 
VV eod Carvings, Clack Hurdware, 
Hundreds of Items Quantity Prices. 
Sn Ge for 4) Page Cata log. 


NEWPORT ENTERPRISES, INC. DEPT C 
23113 W. Burbank Blivad., Burbank: Calif, 31506 


110 VOLT A.C. GENERATORS 


Regular and 
Müvements, 
Weight Driven 


60 Cyc les, 3000 vatts. apa 27 pounds, S"XxlO" Fan- 
beit driven from r üt "Kup. Operates T.V. all 
po Wor: tools, Over 15.000 in service. This is our 28th 


$149.00 Postpaid while 


year. Guaranteed 6 months. 
nerator needs no bat- 


supply lasts. Our X1200-watt ge 


tery. Special price—$139.00 Postpaid. 
VIRDEN PERMA-BILT p 
F.O: Box 7160 PS, 2821 Mays, Amarillo, Texas 7/9109 
UNIQUE SPORTS CAR KIT .. 
for VW. Fun, Easy to Build... DCE 
paei a cie ge Er as 
Dealerships © B ej R 917. 
Available ‘Enterprises Inc. 
+. S Dept. PS778 
ee DUD E. 3rd St 
e - Cokato, MN 


> 55321] 


Oxnamental Concrete 
Tiems.. 

Book about Aluminum 
Molds with prices and 
production trade secrets 


direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 
P. 0. BOX B99 - HICKORY, N.C. 28601 


Packed With Science Bargains! 
BRAND NEW 1978 
EDMUND SCIENTIFIC CATALOG 


bes ilie Er Staus ] p an hw pontif M HT Ls 3 


TRIAL’? PAS 


The sta scl Edmund $ [ inch im 


14 Pages of New Products. New 
instruments, new optics, new 


Weather - m hobbies: — 
graphy, model making, treasure 


scientific devices, new tools. Telescopes - lor sports atei hunting, lapidary and dozens 
————— ing to comet tracking. One stop more. —— 
High Powered Solar Cells shopping for buying or building — mn | 


quality telescopes. "e 
iie ee a un ERREUR = vum om - E i 
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Solar Energy - Edmund has 
everything you'll need to tap 
this energy Source of the future. 


Plus hundreds of exciting prod- 
ucts in: Biofeedback * Elec- 
tricity * Health * Holography/ 
Lasers * Magnets * Micro- 
scopes  * Parapsychology 
e Surplus and many more. 


T M | PHY 
nHACK € MAGNETS @ SOLAR ENERGY e PHOTONS 
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GET YOUR COPY -] ES z F E 


We'll send your Free personal copy of the 

brand new 12-page Edmund Scientific Catalog 

just as soon as we receive your name and 

address. You'll find over 4,000 amazing 

and unique products available from no other 

single source. It's our biggest and best catalog 
in our 36-year history. 


SEND 
COUPON 
TODAY 
FOR YOUR 
VALUE- 
PACKED 
COPY. 


me Nm m — 


| EDMU N D C Please rush me the brand new 1978 ji 
| | __ FREE Edmund Catalog. 
SCIENTIFIC COMPANY „n - - 
| Dept. N-14 Edscorp Bldg., Address - i D TOTAL 
Barrington, New Jersey 08007 City - beum 
State lip i Gy __Sisin_2 


BEST SELLING VALUES | 
FROM EDMUND YOU CAN | 
ORDER NOW! 


YOUR OWN UFO (C. 
“CLOSE ^ ie 
ENCOUNTER” 


Twenty-35mm Slides with Audio Cassette 

Respected astronomer and UFO expert Dr. J. Allen Hynek 
discusses and demonstrates important UFO sightings in- 
cluding apparent contact with other “beings.” Startling 
photographs! Amazing commentary! 


Is it a look at another world? 
$14.95 sx. 


No. P-42, 594N 


SAVE 50% 

8 x 20 MONOCULAR 

Top-quality Spy Scope, a $30 
value, now $14.95! Special pur- 
chase saves you 50%. 100% 
coated optics; 393 ft. field of view. 
| Only 2 oz. — stores in pocket, 
| purse, glove box. 


No. 1568N 


SAVE OVER 40% 
DELUXE AM/FM WALL RADIO 


Great surplus buy saves you over 40% on brand new AM/ 
B FM Deluxe Wall Radio. Mount anywhere: den, kitchen, 
bedroom, office, workshop. Self-cont. Philco-Ford radio 
chassis (141/4x313/16x31/2") w/11 transistors, vol. control, 
AM/FM hi-sensitivity tuner, AFC, 234. dia. speaker, 71/2’ 


110V AC cord. Orig. cost $30 ea. 
917.50 4. 


No. 72,275N 
MAX.-MIN. THERMOMETER 


(READY TO PLAY!) 

This self-registering maximum-mini- 
mum thermometer shows high and 
low temperatures in 2? increments 
from —40 to +120F. See how 
temperatures vary in a day or why 
fuel costs are so high for a given 
period. Resets with meee Mount- 
ing screws. 242 x 104". 

No. 71478N 


TO ORDER COMPLETE COUPON AND MAIL TODAY. 
EDMUND SCIENTIFIC CO., Dept. N-14 
B Edscorp Bldg., Barrington, N.J. 08007 
J| C Enclosed please find check/M.0. 

à Charge My ClAmer. Exp. O BAC O MC 
Interbank # ———— Acct. f 


Unit Price Total 


MIGHTY 4-02. SPY SCOPE — pe. STRRIGHT WITH f Low mcn BIDUO STER 


AM/FM | Mpx Radio with 8 Track | 
Regularly $119% ESCO's Price $59*5 | 


Only 4%" deep, Model 2004 has all the features of lar- 
ger units, but because of its extremely short chassis you 


A le 8 ith th c view of 3 e a d b SS will be able to install this unit in virtually every foreign 
| miracle 8 power—wi e panoramic vie | NS RA NN CGE ETE OAL and domestic car. It features dial in-door, channel indi- 
seda: Sob oa ig a at "ig MONS, S gai, a ON N cator lights, rangle de switch, FM stereo dap 
ATE-CUT" Cutting Guido with | light , AM/FM slide switch and adjustable shafts for in- 
Bushnell (Baus . Lee gerne on ER and any portable circular saw, jig saw or router. stallation ease, Also included isa universal tace plate 
theatre. 437° field at 1000 yards. Use lens 24 mm | Extends to 8'8", reduces to 51" for short and resent paan: We vieles its ee lowest o; car 
" itself as a close-up magnifying glass to study cuts and portability. Clamps to paneling, suereo on TNS market wi Out BACHINCING quay, 
mps, coins. Use for many other fascinating ad- d and other long work. Make preci- i | 
ventures. 3v?" long, weighs only 4 oz., fully coated episod hide tapers nde etc. Two 54" ORDER YOURS TODAY 
lenses. Complete with handsome zippered carrying | Aluminum sections, connector, clamps ORDER TOLL FREE 800-821-2312 
case and wrist strap. Only $29.95 plus $2.00 p&h. : : , , 1 or write to us 
directions, only $19.95 pp. Send check or ! dein UTING CO.. I 
Send Check or M.O. 15 day money back guarantee. MO to R.A.K. PRODUCTS, Dept.S-22, | ESCO DISTRIBUTING )., INC. 
Bent, PS-78, 1084 E. US.28 | Box 23426, Milw. WI 53223. MONEY f Distributors of Quality Electronic Products 
J. W. Holst, Inc. eset Tawas’ Michigan 48730 BACK GUARANTEE. Wis. Res. 4% tax. || | |3214 S. 169 Hwy., St. Joseph, Mo. 64503 
- D oum SOLD ONLY IN U.S.A. ONLY BY MAIL. Send $2% for our picture catalog | 
WASTE OIL HEATER An ATLAS BODY? ii Ta There's Good ting in 


e Proven e Smokeless e Odorless 
You can beat the energy crisis| "iy method of DYNAMIC-TENSION, 
in Shop, farm, home, or business| feel and your friends will 
and Heat FREE...use any type| notice. Big, useful muscles. & 
waste oil. DEALERS INVITED Gain weight Meer pn sor 2 
Inf LENAN ENTERPRISES address (or 32-page book—FREE. 
' MO BOX 94 CHARLES ATLAS, 49 West 23rd St., 
67,000 BTU $1.00 MILTON, WISC. 53563 | New York, N.Y. 10010 Dept. IU 


YOU ALREADY OWN ^c A MOPED!? 
Elechrify Your Bike 


Never stop in a Gas Station again! 


"THE PRICE OF GASOLINE IS A PROBLEM | 
FOR EVERYONE!” 

SOLVE IT WITH PEDALPOWER®—exciting new bike drive and 
special lightweight battery, make a MOPED out of ANY bike 
or adult trike. Installs in minutes. BE INDEPENDENT. SHOP 
WHEN YOU WANT, Save Hundreds of dollars yearly without 
Gas ond Maintenance bills. TRAVEL 100 MILES FOR A DIME. 
The FUTURE meons of TRANSPORTATION here TODAY! 
ELECTRIC vs GAS—No gas or oil to buy or mix—No irritating 
noise or fumes—No vibration—No gummed-up parts—No com- 
plicated maintenance—No flammable fuels (No storage problems). 
HOW PEDALPOWER® ELECTRIC DRIVE SYSTEMS WORK— 
Squeeze single lever handlebar control to engage PATENTED* 
electric drive system to bike’s FRONT TIRE. When control is re- 
leased, drive system disengages completely, so there is no drag 
and cyclist can coast down hills or pedal as desired. *Pat. No. 
3,905,442, 


MORE REASONS TO BUY PEDALPOWER® AND NEVER BUY GAS AGAIN 


1. Recharges Overnite for Pennies ON ANY HOUSEHOLD CURRENT—GET 25 MILES per 
CHARGE. 

. Speeds of 15 mph. without pedaling—up to 28 mph. pedaling with po 

. EXERCISE IS FUN WITH PEDALPOWER! ELECTRIC BIKES PEDAL "EASIER THAN 
MOPEDS. 

. STURDY, DURABLE SYSTEM Installs in minutes with pliers, adjustable wrench and 
screwdriver. 

. Includes POWERFUL WATER-ACTIVATED 12-volt 34 amp. ELECTRIC VEHICLE BATTERY. 

. GUARANTEED TO FIT YOUR BIKE. ALL HARDWARE AND ATTRACTIVE BATTERY 
CASE INCLUDED. 

TRY PEDALPOWER® FOR A 10-DAY TRIAL PERIOD. YOUR BIKE IS ALREADY Y^ of the 

investment of the LOWEST COST motorized transportation available, NOW YOU CAN HELP 

SOLVE THE ENERGY CRISIS and HAVE FUN, TOO—At a cost you'll most likely get back 

soon in savings. ORDER YOUR PEDALPOWER TODAY. USE COUPON BELOW. 


GENERAL ENGINES CO., INC. 
5042 Mantua Blvd, 
Sewell, New Jersey 08080 
Please Rush Me [] FREE COLOR Booklet 
O A PEDALPOWER® SYSTEM $159.90 Plus $7 
ee ee MEPA EE ae O E cR EGER Shipping Costs 
Check the Type Bike You Own 

Address ....cccsecccscececscsccceccceevsssecscstssesseseeee Ll Mans D] Woman's O Trike O Motocross 


"s 


emn Get-into-Business 
Program. Instructions, tools, 
supplies. Low-cost, easy 


FIBERTEX INDUSTRIES, Dent. 1 cu 


4125 Lyon St., Santa Ana, CA 82701 


1.5AFE: H : Iti- 
25% OFF MOST ieS maxa thei unsinkati and 
INFLAT BLES ! I! ll.capsize-proct. 
Pepsi "epa rainianance 
or 
WORLD'S FINEST euso ia 
ACHILLES-A y 


AN Or FREE circular, — 


122 West 30th St NY 1000 (212) PE-6-8446 


z Print For Profi 


j Cards, Stationery, Envelo 
ertisingr, labels, tickets, Q. 

announcements, greeting, emer 
prayer cards, tags, etc. ave mone 
3 Own a Printing Business 
Ser We supply everything direct fra 
| factory only. Easily followed rule 
Also raised prineng. like engraving 
Have home shop Add toincome.Se 

25e for cotalov. KELSEY PRESS 
78-CG, Meriden, Conn. 06450 


Beautiful - 
EUREKA LOG HOMES 
FULL COLOR Photos of 
New Exciting Styles af 
OLD FASHIONED PRICES 


mo-opr-p<cp 


an & WN 
cu-reoxmr»mo 


Send Today For Nearest 
Dealer and Beautiful 
Color Brochure............. $5.00 


24 Page Color 
Construction Manual ......$10.00 


Dealership Package . .Only $12.00 
(Brochure & Manual) 


EUREKA LOG HOMES, INC. 
4f. NATIONAL MARKETING DIVISION 


. Credit Card Orders Call 800 - 257-7955 = : 
City crsesiecsessescnanssasssessossesseenssterseservesmee, T] MC L] BA/VISA [] AMER. EXP. iz Dept. Led seine | 
State .. — CER: — i rwn ii . EXP, . T NV. ee 


Telephone: 1-501-423-3396-7-8 


(N. J. Residents Add 5% Tax) go Check o Cashier's Check go Moniy Order 


POWERFUL MUSCLES 
FAST! Ultra Modern Muscle 
| » Building Method adds | 
inches of Powerful Mu- 
PF scles to arms, shoul- f 
PU gers, chest, back and 
legs. ‘Learn waist 
trimming secrets. 
Get fast results. 
Send 50c coin for 
mailing costs. 
Write today! 


your ow 
money making business! 49. 
Hundreds o! Belsaw trained men Y 


have succeeded in this lascinaling 
and highly profitable field... 


YOU Can Do It Too! | 


/"FREE' 
Send name D 
and address 
for Muscle / 
Course 


Olympic Musclebuilders Deot. OMPS-1 
Box 125, Rockaway,N.J.07866 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandíald as 
milhons seek more protection against rooming crime. 
Yet there's anly one Locksmith for every 17,000 people! 


You're “in business" ready to earn up to $12.50 an hour 
a few days alter you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulllime in a high-profit business of your own, 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 


FRAMES, 


LENSES & course, These plus practice materials and equipment, 
plus simple, Wustrated lessons. plus expert supervision, 
CASE, nlus business-building guidance will enable you to KEEP 


THE MONEY COMING IN! Ideal for retirement—good 
joos too. SEND FOR EXCITING FACTS—WNo Obligation! 
ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! 


PRO KEY F 
YOURS fu Sele 


Complete. 


wa 


DOCTOR'S PRESCRIPTION OR YOUR 
PRESENT LENSES DUPLICATED. Large 
selection of latest fashion frames and lenses. 


QUALITY, ACCURACY, FIT, 100% GUARANTEED 


cotton, NOT vinyl or plastic. 
Comes in two tone red/blue. 15 
day money back guarantee. Please 
include $4.00 per item-postage and 
handling. Send check or money or- Es 
der now. Master Charge or VISA 1 
accepted. (Please give card no., 

bank no., exp. date and signature. 


A 30"x72" 
$12.95 


D 5]"x78" 
xa” $32.95 
y Pr ri 


C NL CORPORATION 
P.O Box 688 
Lynnfield, Mass. 01940 


Heat is the only fuel 
this fascinating en- 
gine requires. The 
heat may be from 
any source: burn- 
ing newspapers, 
charcoal, alcohol, 

or, when attached 

| to a readily available 
parabolic mirror, it will 
run on solar energy! 

The average person 
has never heard of a Stir- 
ling Engine, so the sight of 
one running, with heat as its 
only fuel, will first amaze them 
and then excite their imagination. 

This is the first in a family of six 


B 27"y47" 
$12.95 


BASEMENT TOILET 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make | 
basement into game room, den, 
apartment with private bath. Financing available. 
Write for free literature. 

BSANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


| SAVE ¥ y 
| on a famous f 
TROY-BILT Tiller! 


Solar Engines 
2937 West Indian School Road 
Phoenix, Arizona 85017 U.S.A. 


[] Check [] Money Order 
Charge my: [O Master Charge 
O American Express 
[] BankAmericard 


ONE HAND! 


“Off Season Savings" now in effect! Right 
now is the best time ever to learn about the 
amazing TROY-BILT Roto Tiller-Power Composter | 
... the "breakthrough" machine that's allow- 
ing anyone — of any age — with any soil — to easily 
have a fabulously fertile, productive garden! For 
free complete details, prices, write today to: 
TROY-BILT Tillers, Dept. 80027 
102nd St. & 9th Ave., Troy, NY 12180. 


[] VISA 


INTERBANK NO. 


CARD NO 


EXPIRATION DATE 


Train FAST at Home-Collect CASH PROFITS Right Away. 


y RON! copy today! 


SUN" Accredited Member aibi b 
qe. National Home [eL | 
ps O-DAY Study Council ——— 


a 
NO RISK BELSAW INSTITUTE 


Hot Air. Engine 


different desk-top model hot air engines 
to be issued during the next three years. 


Engine orders may be placed by dialing, TOLL-FREE, 1-800-528-6048 


| NOW! LIFT 


A TON WITH 
ONE HAND 


A Es. 
e E 


! VAs à i 


| i 
i 
4 


Picture your car stuck in a ^ j 
ditch. You pull out this little M 
brute, attach to the nearest 
tree, pull the nylon cord with 
one hand and ZAPI You pull 
that car out of the ditch with- 
out raising a sweat! |: 

This powerful multiplying H 
ratio block-and-tackle that fits 1 
in the pocket of your hunting | 
jacket and weighs less 
than a pound, will make 
you as strong as 7 men! 

With it, you can 
hoist a 250-pound 
deer easy as lifting a 
child. Lift a ton of 
freight. Haul the en- 
gine from your car. 
Move huge rocks. You 
name it. Complete with 
65-ft. nylon rope, and ; 
aluminum and stainless steel block-and-tackle, 

m 30-DAY MONEY-BACK GUA RANTEE—ORDER TODAY! 
The JOHN STURGES HOUSE, Inc. Dept. THA-21, 

49 Riverside Ave., Westport, CT 06880 

Please rush POCKET HOIST(S) @ $9.95 


pg " Lo * 
Clear & field of 
Iree shumps. 


Lil a King-size 


deer for dressing. 


ks 


^, 


f upto \ ONLY 
 20001b> | 3095 


Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business of 
your own. 

Send for your 


" s B d m & 


1 
| 
| 

Sorry, no C.O.D.'s. | enclose (] check [] money | 
| 
| 


| 
rr = ie sien. | ea. Add $1. ship. & hdig. SAVE! 2 for $18.95 ppd. 
SEND FOR FREE FAMILY CATALOG TODAY [| zz 77 TRIAL! — 119K Field Bldg. | | Sor» no C.0.D.'s, | enclose C] check Ci 
PRISM OPTICAL INC. Est. 1959 Dept. [| AUSH couPow! ww Kansas City, MO. 64111 | | on, CHARGE: Q BankAmericard/Visa “ 
10992 NW 7th Ave., No. Miami, Fla. 33168 — PS-7 | | H Master are | Carte Blanche — 
IFREE! — BELSAW INSTITUTE ] 1 || interbank #............. Exp. Date E audiui | 
AIR MATTRESSES & SURFRIDERS ljea aianei a RUE. . . NEFENMMINENIMNNAMPNE | 
EZ camping Beach —Surfriding j ro Please rush FREE Book "Keys to your Future.” 4 i PRINT Name | | 
pee Fishing Play Pads Floating | i m - | Address | 
Boating Van Beds Sleeping | City | 
Built for comfort and durability. | Locksmith. ACONES " state = | Zip As 
Made of heavy rubberized nylon or i start! ernvgTATE-zW I | — 9 Ih e John Sturge s House, Inc., 1978 


An easily read, lavishly illustrated, 
128-page book accompanies each 
engine or may be purchased 
separately. This publication, 

7 the first of its kind, takes 
j the reader on a 160-year 
tour through the world of 
Stining Cycle Engines. 
Illustrations include the 
stirling, Rider, Roper, 
Heinrici and the amazing 
new Stirling-powered 
Ford Torino! 


e Speeds to 1000 rpm 
* Fully assembled 
e Safe and silent 
e Fully tested 

e 7V."x4" 


— s -— —— —— — — s — o —— o — s — å —— — SS — E ‘= 


Please send me: 
C] Engine and Book —— @ $31.00 $ 


C] Book (separately) (0$ 4.00 $ 
[Domeshc shipments are sent posipaid. Over- 
seas orders for Engine and Book require an TOTAL $ 
additiona. $8.00 postage (armad) and $ 1,50 ado- 

tional postage for Book only ) 


SIGNATURE 


NAME (PLEASE PRINT) 


ADORESS 


CITY STATE zl 


COUNTERFEIT GUNS 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS 
Museum quality precision machined metal classics weigh look 
and feel like real guns. Will fool experts. Perfectly lega NNOT 
BE FIRED. "Blued and disassemble like originals. Decorate your 
| den, office, rec-room. Send for FREE 24 page as IRE 
Made of over 30 blued, hand "finished parts—DELI! LLY 
ASSEMBLED. 


ME SIZE 
WEIGHT 


1S "THE ORIGI INALS! | 
BACK IF NOT SATISFIED! 
"357 | POLICE MAGNUM 
World-wide choice of detectives, under. 
cover agents, police. Swing-out cylinder, 
ventrib barrel, 6-shot Hand assembled. 


BLES 
„LIKE ORIGINAL. #108 ONLY $34 95 


| "REPLICA MODEL ELS, | INC. De pt. PS078 
800 SLATERS LANE + ALEXANDRIA, VIRGINIA 22314 U.S.A. 


ALL- GEAR CRAWLER opm 


ist IN E: into A UNIQUE -PICK UP 
KIT FORMQ T 5 - 


Full track power, 

16 hp. EASILY 
ASSEMBLED. Buy 
factory direct. Over 30 
attachments incl. dozer 
blade, garden tools, loader. 
Odd job and resale opportunities 
are great. Send now, to: 


Lx loa a D LLL LZ LLL Lu LLL LLL LIT]. D D 0 (D 10 (T [D oL 


l 
Send []#108 [] Send FREE COLOR CATALOG | ! STRUCK KIT, Dept. P578, Cedarburg, Wis. 53012 ! " l 
Charge snb c CT Manectaee Dm Does Desc | |I C] CATALOG showing Magnatrac Kit construction | E ee aA ast: RTL ES Keane Pane 
uses — 50¢ i ng, | ; 
a E XU E PLANS for fabricating Magnatrac Tractor from * Kit includes molded body parts & all needed hardware. 
oca materials, $7.00 (refunded on any pur- , Bini SY EAN N a oe eer 
a E ee r N C ase). : 55 for instructions & templates 
| Name 
rnbhetee rt bee eR eee PRR RRR eee EX ECR ORE BOB Wo TOY POR om mom * i Address l DEPT. AG 312 EAST 17TH 
mui UM cm ca ! City, State, Zip DOMUS Kansas city, MO. 64108 


(Dealer, Inguiries Iny ited) 


i 
L 


Planer Molder Saw 


Power T É Oo LS 
in 


Feed me 


includes 
FREE 
customizing plans 


It's already No. 1 in Shooting 
Fun: the hard-hitting, freon-pow- 
ered M19-A BB submachine gun, 
with a cyclic rate of 3,000 rounds 
per minute and range over 100 l E 
yards! And now you can ADD to DM mii 
your shooting fun by customizing * MI9-A Annihilator 

with easy, step-by-step plans to ("eee mmm m mm 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


30-Day FREE Trial! EXCITING FACTS 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON as 
TODAY! TE 15s city, Mo. san 


make the M19-AH Assault Weapon I LARC INTERNATIONAL Dept. PS7 
l P.O. Box 340007, 2640 S.W. 28th Lane, Miami, FL 33134 
: sei SAW; BELSAW POWER TOOLS - (shown above), M19-AT Tommy I All orders must include signed statement of age over 18 
i ies 929K Field Bldg., Kansas City, Mo. 64111 g aunor Solas (C Puget Pistol. years...offer void where prohibited. 
i i ree pians (reg. are now — 
is YES eq: ee oe oes acte about i included bor a dass a oe only at - Dig sped e cie $51 pokes indini 3 customizing 
i details about 30-day trial offer. i | no extra charge with your order: pem aE 
E i | Only $29 plus $2 handling, ship- 4 Nam 
l Name : ping for each M19-A BB Sub- | address 
8 igáress i machine Gun and plans—BBS and  , 
- : freon not included (freon usually į City 
p City " available at auto, air condition- : State . Zip 
i State i h ing and hardware stores). į} Florida residents add 4% sales tax to total. 
a --——— -A— m m mom mo m mw LU LS og B I L| 


SOLAR BOOKS 


49 
PUBLISHERS 


Quality Battery Clock Movemen 


X 


e METHANE 


+, $975 (shipped prepaid) 


EASY TO USE CEMENT MIXES 


3 for $24 
General Time GT-360 


AND OTHER 
ENERGY 
SOURCES 


The all-new economical transiste 
GT- 360 fms Fort Products. Completely self-starting 
runs for average of one year on standard battery 
(not included), mounting hardware, minute, hour an 
sweep second hands included, 1/4" or 1/2" shafts, 
3-1/4" x 2-1/2” x 1-3/16". All movements guaran 
Large inventory of other battery movements — send 
for free brochure. 


AT LAST! 


All significant books on solar energy available by mail 
from a single source. Send for our comprehensive cata- 
log. Including solar energy conversion tables and detail- 


concrete, mortar or sand mix for 
do-it-yourself patching, pointing, 
patios, driveways, walks, fire- 


i i = kAme 
ed descriptions of most books. Send $1.00 for catalog. places, block or brick walls, set T Ban 
Refundable. ting posts and hundreds of other Sic pride uM TN nr ard 


ENERGY BOOKSTORES, Dept. ps-28 
4525 Comber Ave., Encino, CA91316 


uses. 
FOR MORE INFORMATION WRITE Fi [ Prod [s 
QUIKRETE, COLUMBUS, OHIO 43229 | Or Uc 


PO. Drawer 177, 202 Patrician Drive, Dept. P 
140 | POPULAR SCIENCE Spanish Fart Alabama 2632 7. Phone srdere 205/828 818 


MAKE A FORTUNE 


PRIVATELY BUYING AND. SELLING 
USED CARS 

OUR MANUAL SHOWS HOW ANYONE, 
ANYWHERE, CAN MAKE A FORTUNE— 
LEGALLY AND HONESTLY—DEALING IN 
USED CARS. PROVEN SUCCESSFUL WITH — 
OUT HEAVY WORK. LET SKYROCKETING 
USED CAR DEMAND TURN YOUR WEEK. 
ENDS INTO A GOLDMINE. EVERYTHING 
EXPLAINED. SEND $7.50 TO HAWKINSON 
PUBLISHING, BOX- X 20520 


DETROIT, MI., 48220 


SEND FOR 


GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 
INDUSTRIAL * MFG. 
BARGAINS IN MARINE * 
AIRCRAFT * AUTO * 
HARDWARE 
Send 506 (or $1 for fast delivery) 


x AIRBORNE SALES CO. o». Ps7e x 


9€ 8501 Steller Dr. PO Box 2727. Culver City, CA 90230 * 
we Satisfying Customers Worldwide Since 1945 4 


OR OR OR Ot Re bf E at 
SORE bb tb bb tt it at 


RICKA DUO-WHEEL 
CONVERSION KIT 


Now, Without Even Getting Your Hands Dirty... 


STOP LEAKS 


OF ALL KINDS ^ 


INSTANTLY! PERMANENTLY! PJE | .— Sy AS 
Unconditionally Lm AP 
Guaranteed—-use 
SPRAY 'N SEAL ! 
liquid metal for quick ; 
as a flash repairs. j 


Press a button — stop 
leaks — SPRAY 'N SEAL - 
liquid metal seals every- > es 
thing from leaky rain Ms JP pi> 
gutters and pipes to ums 
cracked block walls 

roofs to swimming pools. Just spray it XT Adheres 
permanently to all surfaces. Can't crack, harden or 
become brittle. It's self-sealing, weather-resistant . 
needs no mixing or tools . doesn'! make a mess. 
Works ot temperatures ranging from —140° to +160° 
— and the longer it's in place, the more secure the 
seal. Sound too good to be true? Try it! Unconditional- 
ly guaranteed or your money back. 


` | 15 oz. spray can $3.99 + 80° pp. & hdlg. 


*increase *Greater ' SAVE: 2 cans only $7.50 + $1.25 pp. & 
tire capacity operating safety ,., hdlg. 
r a "E ; lif ' SAVE MORE: 3 cans only $9.99 + $1.90 
= onger tire tite pp.-& hdlg. 
PORTABLE STEAM CLEANER Sorry Na C O.D s iConn res add 79í sales tax! 
Dept. 7PS, 


"Steam in 60 Seconds" 


- | Engines, Air Filters, Lawn 
x CLEAN — mowers. J year guarantee on 

1 fire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 

Auxiliary pump required on low 


Write RICKA MFG., 
DEPT. RPS-7 


Pequot Lakes, MN 56472 
for illustrated Brochure 


THE AMERICAN WAY 


Ni 
als 190 Range Road, Wilton, CT 06897 


walter pressure. 
WEDCO MFG., INC., Dept. 5-7, 
Box D, Jackson, Wyoming 83001 


Drill Your 


Own Water Well 
50..100...200 Feet Deep. 
‘SA VE HUNDREDS OF DOLLARS! 


You can tap the vast supply of good, clean, 
pure water beneath the surface of your property 
and have all the water you need! 

Invented over 15 years ago, the Hydra-Drill 
Sm has been used by thousands of people all over 
"x the world to drill water wells for home and 

if. garden. It can also be used to drill horizontally 
into hillsides to form free-flowing springs. Amaz- 
ingly it is almost as easy and inexpensive to op- 
erate as a power lawn mower. 

If you want to know more about this wonder- 
ful way to drill your own water well and have a 
lifetime supply of water for just pennies per day, 
2. then do yourself a favor. Write or call for FREE 
fully-illustrated information including the book- 
let HOW TO DRILL YOUR OWN WELL. The 
information package will be rushed to you by 
return First Class mail. 


Use your custom plan or select one of ours. 
Cedar or Pine Log homes, leisure homes, 

land cabins from $3900. Plan book $3.50. 
Dealership information pack $5. 


Wilderness Log Hom 

Route 2-PS7-D Plymouth, WI 53073 es 
Please seng LJ Dealership information pack $5. 

C Plan book $3.50. 

Enclosed is $ 

Name 

Street 

Town 

State 


FIND TREASURE! 
Locate coins, jewelry, gold, Silver, other valuables 


with world-famous White's electronic mineral /metal 
detectors. Call toll-free for location of nearest dealer. 


. 800-447-4700 [in lll., call 800-322-4400) 


ELECTRONICS, FREE 
DEPT. PBB! Literature — 
1011 Pleasant Valley Rd . Sweet Home. OR 97386 


KICKAPOO; 
Waiting for autumn to ord Kicka 
Home urnace mi might be the most embarttii 


ing thing you've oaa on since 
pril 15th. If you wait too 


the even with a wood furnace 
time 


: t Master Ch and Visa Charge 
Cards Contact seu Joel participating 


Deeprock Mfg. Co., Opelika, Alabama 36801 


Phone Toll-Free 
ç (800) 821-2270. 
— OR — (Ext. 522BB) 


KW CLIP COUPON AND MAIL TODAY! 


fg ee ee M MEC a ANE E AEE 


Deeprock Mfg. Co. Dept. PS78 


Opelika, Alabama 36801 time on your side. We 


m— 


| 
1 Please mail your free information kit immediately. 
i understand there is no obligation. 


| 
| 
| 
dealer or get in touch with us: 
A Box 127-YF 
Print Name La Farge, WI 54639 
(608) 625-4430 
Address | .Dealer Inquiries Invited. 
1 | 
m | City State 


Zip 
€ 1978, Deeprock Mfg. | Co. 


start now.. 


and earn big profits. 


Create a 

Family Treasure as 
Thousands Have 
Since 1916 

Handcrafted by our own 
grandfathers, our grandfather 
clock kits are semi-assembled, 
easy-to-build, of solid 44" wal- 
nut, cherry, mahogany or oak. 
Kits include beveled glass. We 
handcraft our spun brass Lady 
Florentine and Goddess Diana 
Lyre pendulums. Tubular bell 
or Westminster rod chimes. 
Hand painted moon wheels. 
Send $2.50 for 3 plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY, plus full color 
literature of all kits and 
movements. 


KUEMPEL CHIME CLOCK 
WORKS & STUDIO, PS-87 
21195 Minnetonka Blvd., 
Excelsior, MN 55331. 


carded each year! 


We are highly rated with Dunn & Bradstreet. 


Savers are. 


or keep on throwing it away. 


FREE BOOKLET 
Fillin and send coupon. You ll receive, at no 


obligation. a booklet that describes the 
opportunities available in the sharpening field. 


MANUFACTURING 
! COMPANY | 
1051 Foley Bldg., Minneapolis, Minn. 55418 | 
Name | 
Address 
City 
State Zip 


or call TOLL FREE 1-800-328-7140 


YOU'RE THROWING AWAY S4 PER LB. 


Everyone in this country has thrown this little known asset away. It is thrown away in every office, house, apart- 
ment building, etc. Industries throw tons of it away annually. One out of 1,000 save it the other 999 don't know 
what it is, and the buyers want it kept that way! Hundreds of millions of dollars worth of it go unclaimed, dis- 


Poley's Industrial Salvage Co. 


‘SAW and TOOL 
"i SHARPENING... 


A Profitable Business For You 


Hundreds of people have started successful sharpening 
businesses of their own. Hundreds more are needed! You can 
. just follow the proven practical Foley way. 


Earn Up To $8 An Hour 


In your spare time you can make $50 to $100 a week. Working full time you 
can make as much as $1,000 a month. 

All it takes to start is your decision. Foley will help finance you. There's no 
franchise fee. You can operate from your garage, basement or a spare room. 


No Experience Needed...Be Your Own Boss! 
Foley sharpening equipment is simple to operate. In no time ut all you'll be 

professionally sharpening saws and cutting tools. You are 
your own boss. You work your own hours in your own way 


BRANDS! 


ALL FAMOUS gee AUTO 
| pito 
SPORT CAR 
FARM 
TRAILER 


LET u$ PROVE IT TO YOu! 
.. WRITE US TODAY... 


Send for your FREE catalog! 
RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 


PHONEX RECORDIN 
CALL DAPTER 


Record i incoming and — calls automatically with 
this all solid state unit connected to your telephone 
jack and tape recorder. Tape becomes a permanent 
record. Don't depend on your memory to recall im- 


| portant T ef — aM pm calls. Easily p 


AMAZING ELECTRONIC 
MICRO MINI MIKE; 


Js 
World's smallest, solid state, self contained with 1.3V 
Jl "Mere. Bat. turn. Picks up most sounds and transmits 
[without wires up to 300 ft. thru FM Radio. Tuneable. | 
| Use as mike, ampf., alarm & alert system, baby sitter, f 


f bot line, etc. Mike $18.95", Phone Call Adapter 


$24.50* (* plus $1.00 ea. for pstg. & hdig.) Cal. res: | | 


^.^ add tar. Free data. Mail Order, B/A, M/C, cod's a.k. 
M disc. avail. AMC SALES, Dept. C, — 9335 Lubec 
, Box 928, Downey, CA 90241. 


You should save all of yours, and buy it from others for $1-$2 per Ib. This is not a get rich quick scheme. You 
can expect to earn $200-$30,000 per year working part time or full time. 


Poley's Industrial Salvage Co. buys all that you can save or gather at a guaranteed, frozen price of $4 per Ib. 


To receive complete information a $10 investment is required. Your $10 will be refunded with your lst ship- 
ment of over 20 Ibs. Your investment refunded if you don't have any in your area. This investment is necessary 
to weed out idle curiosity seekers. The less the general population knows, 


The information will tell you what it is, how to make positive identification, where to find it, where to buy 
it, how to save it, and how to ship it. Everyone gets opportunities in life, here is yours, Send in your remittance 


12389-P S. Minges Rd. 
Battle Creek, Mich. 49017 


the better off our buyers and | 


NEW $19.95 BADGE-A-MINIT™™. CAN 
MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cost, you can make 
colorful, plastic-protected, metal pin-back 
badges instantly! Make them when 

and where you need them to make 

BIG profits taking orders for 

slogan buttons or photo mir- 


rors that you sell for up 
iaaa M Nac Parie con 
you just pennies! For more 
information and your 


FREE SAMPLE BUTTON | 
write to BADGE-A-MINIT, Lid., 
Dept. pS-78, Box 618, La Salle, Ill. | 
61301. Or send $19.95 (plus $1.75 shipping and 5% sales 
tax for Ill. residents) for the system, including hand die press, 
color coded dies, one dozen badge parts and illustrated 
details and instructions. MONEY BACK GUARANTEE! 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30€ postage 


WESTBURY SALES CO. 373 Maple Ave. 
Weak, N.Y. 11590 PB-7-PS 


Farm while you learn af home 
Millions of jacks in gas and auto 
service stations, trucking firme, 

body shops, riggers, factories and 

larms need servicing mast 
of which yeu can learn fo repair. 

We show you HOW, Start spare 
lime in your basement or garage, 
att opportunty for mechanics, 
sn NOW! 


Hydraulic Jack Repair Manual Co., Inc. 
G. P. O, BOX 3 + STATEN ISLAND, MN. Y, m 


SpeakerKit ç; 


qt 


1 
Elactro- Electro-Voíce drivers rdi s dca 
| assisted crossover design. 
Outslandin gw t 
a PA maria J ity at a surprisingly 


li yourself, 
Write for details 


SpeakerKit Box 12PS, Route 2, Menomonie, WI 54751 


| NEED THREE PHASE POWER 


The THREEPHA SER" 


allo W's u to operate three 
aie motors 'à thru 744 ho orsepo eod from 290 ONLY 
volt sin iple phi ase po wer snurces. H ugpe d — he a^ 3 4305 
duty — patented unit built to give many years of 
sat isfact tory service ‘Satisfied users worldwide since 196 
Free literature furnished on request. Telphone 305-862-303 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Fiberglass 
Travel Trailer 
Kit 


Sleeps 4. Compact, lightweight. Weighs approximately 960 lbs. 
about B5 lbs. hitch weight. Easily pulled by small and big cars. 
M Assembled in aboul 3 days with manual. All hardwork completed 
at factory. No special tools. Summer coolness, winter warmth 
B with dual wall construction. Fully equipped. Furniture moulded 
BM into interior walls. No screws or rivets to loosen. Write BURR, 


Dept PS-7, 4143-2181 Ay. No. Plymouth, MM 55441 for full olor 
catalog. Please enclose $2.00 for postage and handling. 


Great Energy 


I| Crisis o portunity! 


| The popularity of wood burning 
has generated tremendous demand. 


Be self-sufficient now. 
Send for Free Booklet. 
August West Systems, Inc. 


Box 60ST 
Westport, CT 06880 


EASY SNAP ~~ 
PLUG HOLDER 


HIGH IMPACT PLASTIC 


Cima send me KORDreel(s) at $19. o5 each. 
(Texas res. add 496 sales tax) Send Check or M.O. | 
| Guarantee to: KORDreel e P.O. Box 1277 * Denton, TX 76201 


| Name 

| Address 

| City/ ip 
‘ity/State/Zip 

= 


TANGLE-FREE UNROLLS AS REWINDS IN 
MOBILITY YOUPULL — — — .A SNAP 


READY TO STORE 
OR USE AGAIN 


ÄV? AUDIO TEXT CASSETTES 


OVER 10, 000 SOUND PROGRAMS! € NEW RELEASES MONTHLY! 


* BOOKS e P LAYS e Discussions € Concerts ® Lectures 


e Jazz Sessions € Historical Actuality + Comedy * Dramatizations 

e Nostalgia * Language Instruction e Performances and Interviews 
Featuring Significant and Popular Personalities of the Twentieth 
Century e Select from Psychology * Music * Science * Arts 

e Theater * Literature * Current Events * Much More! 

Used by 20,000 Libraries World-Wide! 


® PLUS Discounts On Major Label Music Cassettes 


Send for FREE Introductory kit: 


Starter Catalog * Cassette Collector's 
Review * Music Specials . . . and more! 


= ! eem 
FREE I AUDIO-TEXT bep:.rsoi,8110 Webb Avenue, North Hollywood, Ca. 91605 p 


INTRODUCTORY BRUSH My Free Introductory Kit: Starter Catalog * Cassette Collector's 
KIT l Review © and Music Specials. | understand that | am under no 


Starter Catalog ll obligation to buy. 


Collector s Review 
Music Specials 


E BINE ——— ————— — Á—————— MÀ 
g City/State/Zip: 


AUDIO-TEXT 


8110 Webb Avenue .^ 
North Hollywood, 
CA. 91605 
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M Refill 
Lo coil of 
Ay eS (f , abrasive 
NU 1 n i cloth 
under 
Nu cover 


"a Wem DANN ON 
AE E x Mn e NO 


iil dd 


"rr 


For use on flat or curved sur- 
faces. An indispensable tool for 
the homeowner who does his 


own repairs. Takes one-fifth the 
time sanding painted surfaces, 
refinishing furniture prior to re- 
painting . . . sanding shutters, 
patio furniture, window frames 
and moldings. 


pre ABRASIVE PRODUCTS, INC. 


201 W. MANVILLE, BOX 5447 
COMPTON, CALIFORNIA era 


ORDER BY MAIL 


lf not available from your local hardware 
dealer, or lumber yard, order direct: 


SANDER KIT 8 brush 6” wheel and 3 

J abrasive refill coils. Adapters for 3/8 or 

1/4” chucks or bench motor. Price A95 
includes postage and handling. 324 


Free Home Workshop and Craftsman 
brochure. ! 


CLASSIF 


7 AUTOMOBILES - 


UNIVERSAL Wrench, fits a, 
13/16", $5.95, Enterprises, 5807 Eric 
St. Portsmouth, VA 23703. 


USED CAR BUYING GUIDE. Save 
money. Avoid a lemon. $2.95. Auto- 
teci, „P.O. Box 4272. Allentown, PA 


RETUNING FOR MAXIMUM ECON- 
OMY. Average mileage increase 55°, 
horsepower 5-10%., Details Free. Tech- 
Deano, Box 1688C, Columbia, MO 


KARTING CATALOG, 116 pages of 
karting and  mini-bike supplies and 
speed parts, Send $3.00 for catalog. 
G.E.M. Products, Box  845-S$S, Carol 
Stream, IL 60187. 


MOTOR treatment saves engine, pays 
you. Box 1271, Platina, CA 96076. 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 40403. 


SLASH AUTO INSURANCE COSTS! 


SAVE $100's, even thousands! Revo- | 


lutionary New Methods revealed! 
driving record! Tested . . . 
Proven , . . Guaranteed!! Information 
Associates, Hancock, VT 05748, 


ELECTRIC Vehicle Design Journal, 
Ordering information, 1.00,  Propp. 
1935 Orchard. McMinnville, OR 97128. 


Any 


DRIVE IT LONGER—SAVE ON REPAIRS 

WITH A HAYDEN. 9 out of 10 transmission 

& engine failures are caused by overheating. 

With a Hayden oil cooler you can stop over- 

rn ob ody LEN CONDI, MA] 
or e twice as long. W 

free booklet. À eee edi 
[ Hayden nc. Dept. $7 

1531 Pomona Road, Corona, Ca. 91720. 


AUTO SUPPLIES & 


2 
EQUIPMENT 
ALTERNATOR /Generator Rebuilding 
Book. Details: Hedelund (PS), Box 


5686, Las Vegas, NV 89102, 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for 


VW PARTS Below Wholesale! Cata- 
log, three oil change kits $1.00. Rapid 
Parts, Box 371PS, Tallman, NY 10982, 


3 AUTO TRAILERS & 
CAMPERS 


1 Send $1 for R-V 
Kits/Equipment Catalog. Van Conver- 


sion Plans $5.00. GLEN-L  E-V's, 
oe Rosecrans. Bellfiower, CA 


LEARN RECREATIONAL VEHICLE 
SERVICE! home 


ness! nformation! RV Training, 
Dept. F15, 5015 N, Darfield, Covina, 
CA 91724. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


VEHICLE ELECTRIC MOTOR PLANS 
LEE Box 1045-PST7, Norman, OK 


sy to Build PLA 
NI BIKE ......... 
REE WH EELER 
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MINI VEHICLES PLANS 
De t. A, 
Chory, N.Y. 12921 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case, Other bold cap words, $1 per 
word extra. Bold headline or white space, $20 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for September issue (on sale August 24) 
is July 8. Send orders to Classified Adv. Dept., Popular 
Science, 380 Madison Avenue, New York, NY 10017. 


REFLECTIVE Bicycle T-Shirts. Re- 
flects over 600 ft. $5.00. S-M-L-XL. 
Safety First Shirt Co., P.O: Box 523, 
Sound Beach, NY 11789. 


MOTORIZE Bicycles — Plans! Elec- 
tric $2.00 — Gasoline $2.00 — Both, 
$3.00, Guaranteed. Britt, 956 Spring- 
dale, Atlanta, GA 30306. 


5 AVIATION 


AIRBOAT, Fropeller, Engines, Hubs, 
Mounts, Supplies, Corvair. V-W Con- 
versions. Removable Airdrives. Catalog 
$2.00. Banks-Maxwell. Box 3301-G, 
Ft. Worth, TX 76105. 


BUILD - One man JET HELICOPTER! 
Easy. inexpensive. Detailed lans, 
drawings - $6.00, Helicraft, Box 3053. 
A, Redondo Beach, CA 90277. 


| REVOLUTIONARY! All who see it 
| marvel at its POWER, SIMPLICITY, 
PUSH-BUTTON STARTING! 

100% Throtileable CONTROL! 

& SAFE! RELIABLE! Clean Exhaust! 
LIGHTWEIGHT. Never wears oul! 

@ POWER your Glider, Small Plane, 


| * HE. MEiN 
Far Complete INFORMATION Package: 
inctuding GB-2 Technical Handbook (lilustraled], Graphs, 
Cureet. Comparisons with other Jets, and a Book on Uses, 
CBS intormation Brochures & Catalogs: Pus Four E10 1 Photon 


E> IVE €x ENGINEERING CO. 


18518-G $0 BROADWAY. GARDENA, CAL. 90248 


5A HOVERCRAFT 


NEOVA II VW Hovercraft Information 
$5. Neoteric, Terre Haute, IN 47804. 


BARTLETT FLYING SAUCER - ultra- 
light hovercraft powered by ordinary 
lawn mower engine easy to build - 
fun to fly - complete plans - kit prices 
- photos - supply sources and flight 
instructions $5.00 write: Herb Bartlett, 
PO Box 156-5, Silverdale, WA 98383. 


HOVERCRAFT Plans. All Sizes: 
Tested Designs, Catalog $1.00. Univer- 
sal Hovercraft, Box 281, Cordova, IL 
61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus, 
Flies over land/snow/water. Complete 
and booklet, 6.95. Aero- 

Box 5118PS, Clinton, NJ 


6 ASTRONAUTICS 


U.F.O, DETECTOR! - Genuine, Elec- 
tromagnetic. Inexpensive parts, Easy 
Plans: $3.00, Raschick-p, 19216 Juni- 
peroserra, Sonoma, CA 95476, 


J| BOOMERANGS! PRO-RETURNINGT! 
Championship designs — books. Order 
Free catalog. BoomerangMan, 312 
Park, Monroe, LA 71201. 


ANTIGRAVITY Propulsion 
Free Brochure, RDA, Box 
Concord, NC 28025. 


Device, 
8T3-N, 


— re —s44l enpilaR SCIENCE. — 


| daysa 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


II 
LOADaBOAT safely. easily on RV's, 
campers, wagons, Free Brochure. Deal- 
ers wanted.  Load-A-Bost Products, 
P.O, Box 6726, Bellevue, WA 98007. 


BOAT PLANS . FRAME KITS - FULL 
SIZE PATTERNS! Huge 128-page cata- 
log! Sailboats . Powerboats - Inboards 
- tboards - Jets - Cruisers . House- 
boats . Runabouts - Skiboats - Work. 
boats -  Hydroplanes - Tunnels - 
Pontoons - Sportfishing boats . 8’ to 
49". Easy, proven methods especially 
for amateurs include step-by-step pic- 
torial instructions. BOATBUILDING 
SUPPLIES . C-Flex - Airex - Glues - 
Fastenings - Fiberglass - Resin - Hard 
ware - Rigging - Spars - Sails - Boat 
Trailer Plans - “How To" books. Send 
$1.00 ($2.00 Canada) for catalog plus 
Free ‘Boatbuilding Supplies"’ brochure. 
Glen-L Marine, 9152 Rosecrans, Dept. 
SP, Bellflower, CA 90706. 


EVINRUDE 1977 Bargains . all 
sizes . | andling , . Scott- 
MeCulloch parts 610 


. , Electra Marine, 
Merrick Road, Lynbrook, NY 11563. 


CANOES . KAYAKS - KITS . 
Moulded [fiberglass - canvas - plywood 
- world's largest line - 35c literature - 
with boat ullder's manual $1.00. 
CLARK-CRAFT . 164 Aqualane - Tona- 
wanda . NY 14150. 


FIBERGLASS . RESINS = 
glass - epoxies - mat, etc, 
rices - $1.00 for literature - 

AFT - 1651 Aqualane . Tonawanda 
- NX 14150. 


e XA 


OUTBOARD Motor Parts. Huge in- 
ventory of reconditioned components. 


Tremendous savings. MEPSCO, Box 
1657. Largo, FL 33540. 

SAILBOATS: 16' . $1,295; aif = | 
$1,985; 26’ . $3,265. 30’ - $9,995. | 
save $2,000 - $15,000 - more! 7 fac- 
tory molded fiberglass models. 


BOATKITS . PLANS - PATTERNS - 
FRAMEPACS - World's 1] st cata- 
logues - 300 modern ‘‘oneoff" amateur 
designs in fiberglass - plywood - steel - 
aluminum = * tepbystep" instructions 
- powerboats - inboard - outboard - jets 
- cruisers - sportsfishers - houseboats - 
hydroplanes - runabouts - sailboats - 

lers - trailersailers - motorsailers 


- multihulls - KAYAKS . canoes - supply 


catalogue - resin - fiberglass - C-flex - 

oams - Balsa - hard : 

toges 21.09 - with Boatbuilders Guide 
CRAFT . = qualane- 


ul sad j 


(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Alr Mall 
$12.00. Free Plan "'Gloucester Gull^ Row- 
ing Dory with 180 page Portfolio 48 Plan: 
15/45 ft. Dories, Sharples & Skiffs, Power 
& Sail. Action Photos & Dory Lore, only 
$5.00 Air Mail $7.00 


TEXAS DORY BOAT PLANS 


Box 720 Galveston, Texas 77553 


OPPORT LIN 


1012" Fiberglass hull kits $99.50 
DIPPA KY-NU Study Plans 25¢ 
Box 231-PS, Westport Island, ME 0457! 


11. DO-IT-YOURSELF 
LOVEABLE 4° ROBOT, remote cc 
trolled, Performs many tasks, Pi 


grammable, Plans $9.95, Kit availal 
soon, Dan Santich, Rt, 2, Box |! 
Pinnacle, NC 27043. 


TELEPHONES Unlimited, Equipme 
Supplies, Catalog 50c. Box 1147A, S 
Diego, CA 92112. 


SWISS MUSICAL MOVEMENTS eas 
installed in your own creation, $6.‘ 
Catalog $1.00, Refundable with ord 
World of Music Boxes, Dept. C, Ave 
NJ OT717. 


ELECTRONIC Tracker, Quickly — 
cates anything. Plans $5.00, West: 
Box 31116, Billings. MT 59107. 


WINE: mix plus sugar and wa 
makes gallon, $2.50. Food. 5000 S 
18th Street, Ocala, FL 32670. 


GARDEN INDOORS? Yes, you ci 
Build handsome, lighted, plant Gi 
Table for year round growing f! 
Easy, detailed plans, $2.95, Future | 
Xi Box 6292, Silver Spring, 


ELECTROPLATING, Complete T 
book. All Metals, Electroplate Metal 
Nonmetallic Items, $7.00. Details F 
Tropic, Box 95P, Palm Bay, FL 329 

POWERFUL negative ion gene 
(kit) - $189.00 (Fascinating detail 
$1.00). Golden Enterprises, Box 12 
PS, Glendale, AZ 85311. — | 

SAVE buckets of money! Elimin 
basement problems forever! Free 
D EVANS, Box 662-5, Elyria, 


SOLARIZED Hot Water, Ur 
$75.00, Illustrations: brochure, $1] 
Enersave, 2050 Broadway, Ft, M 
FL 33901. 


SAVE $2,000.00! Homemade IN 
LATION! NO commercial GRIND 
How-to $2. Insulation SAMPLE 
Older homes insulating SECRETS 
SCIENCE special, “LASERS and 
grams", with PLANS! $2. Guarar 
rv Books, Box 207, Foneswood, 

2481. | 


STRIP FURNITURE FAST. ' 
away old varnish. Local mate 
cheap. $5.00 redeemable. CHIS 
HOW, Box 878, Jacksonville, 
97530. o 

SOLAR pool heater plans. Build 
unique, compact SOLARA, Easy 
muth adjustment. Automatic flow 
trol. Afternoon  insolation incre 
with turntable base, $6.95. §& 
Associates, Dept. PS, c/o Box 566 
Augustine, FL 32084. 


REPAIR AIR COMPRESSORS 
Illustrated manual tells how. Dire 
included. $3.95 stpaid.  Air-Pc 
Box A - 1411, Hickory, NC 286601. 


BIRD house kits. feeders, 4," 
Redwood. No cutting. easy asser 
All hardware included. Remov 
bottoms. Start at $2.50. Send 25 
illustrations. Alfra, 140 Horton 
Portchester, NY 10573. 


CONCRETE DRIVEWAYS, PA 
WALKWAYS, STEPS, ETC. Beaut 
illustrated Manual on how to 
order, place, and finish concrete 
rofessional way: plus many diff 
esigns showing exposed agg 
concrete, simulated rick, etc, 
$4.95 check or money order to 
Concrete Man", P.O. Box 1181, | 
tur. GA 30031, 


SAVE MONEY . - do chimney g 
ing, repairs yourself with illus 
“SOOTY SAM" booklet $2.00 or 
plete professional kit (includes 
let) $29.95, Pays for itself. ' 
Sam", Box 847, Seaside, OR 9713 


PLANS - Swimming Pools, Q 
houses, Storage Bulldings, Playh 
Do-It-Yourself Projects. Free Bre 
Canadian Specialties, 1970, Grand 
capedia, Bonaventure Co.. Quebec 
ada GOC 1TO, 

DARTBOARD CABINET piana 
tractive pub style wall unit. E 
build wi detailed plans, instr 
$2.00 postpaid. Coachman 10P8 
131. Berkeley Heights, NJ 07922 


ELECTRONIC Lawn Sprinkler, Write: 
ore-Time, 13 Mount Vernon Avenue, 
illerica, MA 01821. 


sand — silt — sludge — 
rust — scale — algae — etc. 


WATER FILTER 


polypropolene replacement cartridge NSF 
approved — complies with FDA reg. 
Long life with extremely dirt- water 
Fits: Cuno  Aqua-Pure&, Filterite —| 
Ametek — Everpure — Sears — Fulflos 
$1.66 EACH — Min order 6 for $50.5:] 
plus $1 P'pd 
order. 
b^ L: alya Op = 
'hite- Shrink H20 FILTER CO. 
farp 10-Micron 4817 10th Ave. S, ; 
Minneapolis, MM 55417 


IOT TL 


ships handl. cash with 


| Build your own, 
complete with heater | 
& filter, for less than | 


Hu 2 $200! = 

| — m A ^ | e^Get in on the hot tub! 

. | explosion." "The 
y". ? Whole Hot Tub 

i "9 Catalog” plus start 

" your own business 

. ' send $2. 

an be used with liquid solar heating systems“ 

rasure Inc., P.O. Box 4&3, Sausalito, CA 94965 


FREE ELECTRIC POWER 
FROM THE WIND! 
LOW -PROFILE WINDMILL 
ze ft. dia. Vertical Axis Design developa up ta 


o0 WATTS of FREE 12voit Electricity. 
NEW INVENTION uses high torque, low speed 


Country Living Needs 


licee Mills, Kraut Cutters, Oil Lamps, Oak 
gs, Churns, Copper Kettles, Wash Pots, 
pod Stoves, Harnesses, Windmills, Plows, 
mops, Cider Presses, Canning Supplies, 
rdware, & much more! All New Goods. 
5 page Illustrated Catalogue $3.00, a 
MBERLAND GENERAL STORE s Bom 
pt.P7 Rt. 3 Crossville, TN 38555 z— 


VE MONEY - Repair Your Own Re- 
erator using common household tools. 
fessional serviceman shares his secrets 
his mew raj d manual. Written in p 
language simple instructions. Dis- 
er how easy it is to SAVE $25 to $50. 
DER TODAY! Send $4.95 to | 
Stokes Service, Inc. 
.O. Box 741, Ontario, OR 97914 


Satisfaction guaranteed. 
e 
=] : | | — einen 
ait ie IF u A ce 
|J ~golet 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mig. cost, specifications, on ali 
alternate sources of energy - Plus 
Booklet of Plans available for do-it- 
yourseifers, —$3.00 

Energy Service 

14A Hughey St., Nashua, NH 03060 


"OMPUTERIZE 


INY TAPE RECORDER INTO 
RECORDING ONLY WHEN 
POUNDS OR VOICES ARE 
'RESENT - automatically pre- 
ents dead tape time - hooks upin 
econds - complete ready to use 
| ath simple instructions. 


cbrder Model #TR1 for automatic 
ELEPHONE recording ... $19.50 


rder Model 4«4MR1 for automatic 
ecording using standard MICRO- 
'HONE pickups ........... $49.50 


end check or money order to 
SCIENTIFIC SYSTEMS 
O. BOX 716 è AMHERST, N.H. 03031 


Super Books & Manuals on wincd- | 
mills, water power, solar, lathes, 
blacksmithing, motor repair, elec- 
tric cars, chain saws, more! Run 
J phase motors on single phase! 
3 ways -- $3 € Powerful Alter- 
nator Secrets! S4 66 Guaran- 
teed! Your best source for reli- 
able technical data! Write today! 


SAY. 12-37 Bradley IL 60915 


ENVIRONMENTAL STABILITY 
SYSTEMS 
Let Us Help You To 


ranges: 2-10; 4-64 MPH. Complete with water- 


eg. cost $9.00 - $7.50 PPd. NOW!! Inflation 
Buster - Summer Price. We're stocked for imme- 
; diate shipment. 


AUTO ALTERNATOR 
TECHNOLOGY HANDGOOK 
Is not simple secrets! It's loaded with efficiency 
increase methods. Theory and hook-up details, 
Design structure breakdown. Rewinding and core 
Modifications techniques! And a simple electronic 
regulator for adjustable 0-120v AC/DC up to 
1004 (12kw) output from less drive power"! Those 
procedures enable you to utilize the auto alternator 
as the viable alternate energy electric power source 
with ENGINE, WATER or WIND Rotors. $5.00 ppd. 
ESSCOA, BOX 2004, MT. VERNON, N.Y. 10550. 


—_—— EE EE ee 


| PUMP 
DRAIN+ IRRIGATE „AOF 
CIRCULATE + SPRAY es: ff 


Heavy-duty rustproof ball- 
bearing pump. Stainless | 
shaft.1 HP 1200GPH 60' high Wis 

ior 3000 GPH 25'well.5200GPH max.1!4" in. 
I"out, Belt or direct drive. Use 44 HP or larger, 
Money back guarantee P'pd cash wilh order $19.95 
LABAWCO Box 35,BelleMead,N.J. 08502 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and high powered lasers, - micro-mini-voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
and many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 

.0. Bex 716 Amherst Prof. Bldg., Amherst 
N.H. 03031 | 


æ— LASERS UNLIMITED 
e CONSTRUCTION PLANS — with 
parts sources 


40 Watt CW COs Laser ........$8.00 
100 KW Nitrogen UV Laser .... 6.00 
Helium Neon Gas Laser ....... 6.00 
Solid State Laser Rifle ........ 6.00 
Solid State Laser Pistol ........ 6.00 
Dye LENT eee eae aos 6.00 
Pocket Laser ........--+sse05 eT 
e COMPLETE ITEMIZED LIST of all 


laser companies with addresses, phone 
numbers and available specifications 
EBENE LeurueeskrlaC I RE .00 
LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available ....... $4.00 


LASERS UNLIMITED 
BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


12 HOME CRAFTSMAN 


1600 CATALOGS listed and dē- 
scribed, Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413E. 
Oakland, CA 94623. 


WOOD . Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits, Tools . . 
prices. Hard-to-find hardware, 
page catalog 50c, Craftsman, Dept. 
BX-78, 2729 Mary, Chicago, IL 60608, 


CATALOG FULL-SIZE FURNITURE 
PLANS  . $1.00. Refunded with first 
order. Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. CS-78, Evanston, IL 60201. 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


H i 
| EREE! VENEERING T 
yl 


CATALOG 
90 varieties 


yerid'a rareat 


| r oice 
| wood band & art inlays, Illus- 
trated in full color — at rea- 
| sonable prices, Learn how to 
L 


| 

| 

create | 

bond 

exotic veneers simply, instantly. Catalo 
cement method | 

I 

all 


beautifully veneered furniture, 


shows simplified con 
that you learn 


free = 


12A FOR THE HOME 


AMAZING wood heater - automatic 
forced air - heats entire home - 2 
models from $249.00 - Write Box 3, 
Rockton, IL 61072. 


Dow ; 
This Dwyer Wind Gage out performs all portable 
instruments with its Lab. Flow meter accuracy 2 


roof plastic case, main. kt and instructions 


13 TOOLS AND MACHINERY 


CATALOG, World's Largest? 832 
Pages. Three Pounds, $5.00 Refunda. 
ble. McKilligan, PS 578, Johnson City, 
NY 13790. 


4" METAL Cutting Lathe $62.90. 


Taig. 15048 Proctor, Industry, CA 
91746, 

LATHES - Unimat, Maximat, Sher- 
line. Metals - Micrometers. Catalog 


$1.00. Campbell, 1424 Barclay, Spring- 

field, OH 45505. 

xu c —————— o 
1600 CATALOGS listed and de. 

scribed, Sources for everything imagin- 

able, $3.00. MASTERLOG, Box 24413D, 

Oakland, CA 94623, 


FREE Catalog—Steel 
sheet—Write: CEI, 
ville, IL 61448. 


BANDSAW BLADES, Any Size, Free 
Catalog, Bandsaws, 8921hy49, Sonora, 
CA 95370. 


NAME BRAND TOOLS 
WHOLESALE! Many Closeouts, 
runs! Unbelievable Offers! 
$2.00 (refundable). 


bar 
Box 152H,. 


BELOW 


Pyramid Products, 
Dept. M. 3736 South 7th Avenue, 
Phoenix, AZ 85041. 

STAINLESS STEEL screws, 
washers. Sizes #0 to 2" i 
Free, 10 page, Illustrated Price List. 
Fastening Products, Box 3i*151B. Chel- 
tenham, PA 19012. 


14 ENGINES & MOTORS 


REWIND car generator Tor 110 V.A.C. 
power plant. Plans $3.00. R. Schmauss, 
1228 E, Cass St. Tampa, FL 33602. 


15A ENERGY SAVING 


ENERGY remodeling made easy. Free 
information. DM Publications, Dept, B, 
Thetford Center, VT 05075. 


FREE hot water. Operate refrigerator 
as heat pump. $2.00, University Engi- 
neers, 12488 University Station, 
Gainesville, FL 32604, 


FIREPLACE ENERGY SAVER 
A Patented method to distribute 
fireplace heat throughout your entire 
home and reduce your heating costs. 
Send $2.00: HYDROHEAT, 4713 


Veterans Highway, Holbrook, NY 11741. 


future ‘Building tips, different plans, 
advantages and disadvantages, Send 
$5.00 to: Underground Homes, P.O 


Box 1346-S, Portsmouth, OH 45662. 
SAVE 30% Of Charcoal Or Bricketts 
When You Bar-B-Q. Send $2 To: S.T.H. 


P.O, Box 2104 Sta. B., St. Catharines, 
Ont., Canada L2M 6P5. 


15B ALTERNATE ENERGY 
SOLAR Storage Tank, 


1000 gal. 40 


PSI. with manhole. 83 Gristmill Road, 
Randolph, NJ 07801, 

SOLAR pool heaters. Facts, theory. 
lus measure your own solar input 
efore building, $2.50, Day  Enter- 
prises, 148 Bennington Rd., Amherst. 
NY 14228. 


HYDROGEN FOR FUN 
EASY assembly. No electricity or 
expensive chemicals, Send $1.00, 
H2Plans-PS1, P.O, Box G, Clarence, 
NY 14031. 


FREE hot water. Solar plans $10.00. 
New units. proven 20 vears. Box 1272, 
Pinellas Park. FL 33565. 


COMPLETE Story of Active and 
Passive SOLAR Systems in ration 
3 Years. Useful and practical for new 
and existing locations. $2.00. C&A 
Building Company, Box 2828, Silver 
City, NM 88061. 


ENERGY Savings 
Inexpensive energy saving suggestions 
for home use. Booklet . $2.00. Write - 
Energy and Environmental Consultants, 
Dept. 301, P.O, Box 2, Boston Branch, 
McKeesport, PA 15135. 


"Supercoll'". , , Astounding 
Low Cost!!! Inquire! Plans, 


Simplified. Easy. 


Box 213A, Osceola, IN 46561 


system. Design, 
$8.00. Lavery, 424 8S. 
Vernon Ave.. Uniontown, PA 15401. 


WATER Storage Tanks . Life Time 
Fiberglass . 100 Gallon to 6000 Gallon 
Pt al Write: Box 3, Rockton, IL 


| and 


Information, | 
Mt. 


ALTERNATE EMERGY PLANS: Wind- 
tronics, Converters, Solar Greenhouse 
Plans, Complete listing — $1.00. 
Signs by Ours, Box 370, Parsons, WV 
h eaa (See Feb. Popular Science page 


NEW Windmill Effectively Multiplies 
speed of Moving Air, Making Wind- 
mills A Truly Viable Energy Source. 
Patent Pending. Photos, Plans, $8.00. 
Lavery, 424 South Mt. Vernon Ave., 
Uniontown, PA 15401, 


DIFFERENTIAL THERMOSTATS. Con- 
trols Pumps, Valves. Simple Solid state 
circuit, 1 IC Chip, Plans $2.00. G. 
Reuser, RR2, Green Valley, Ontario, 
Canada KOC 1L0, 


ENERGY INDEPENDANCE!!! Methane 


from leaves, garbage, manure. fuels 
cars. stoves, furnace, lights. 400 page 
book, plans, $8.00, At Home Every- 


where. Aurora, OR 97002. 


FREE ENERGY! Make Hydrogen fuel, 
Convert your home, automobile. Plans 
instructions. $10.00. RDA. Box 
873. Concord, NC 28025. 


[SOLAR HEATING 


OMPONENTS FOR THE EX! 
OR THE PROFESSIONAL 


DIFFERENTIAL CONTROL 

| TTL eircuitry s AdjustablesPowar awitch with indicator e 
Overnde switch è Output indicator e» Sensors included 
Fita 4 x 4 box * Handles 1/20 HP pump oi blower (lor 
higher loads use with relay rack) WD-| $32 95 
RELAY RACK 

DPDT*10 amp contacta*Fita 4 a 4 box. WR.1.. $8 95 


SEND CHECK OR MO WILLTRONIX 

of write lor catalog 1927 CLIFTON 
Mich residents add 4 fas ROTAL OAK, 

Add 5 for ship and band " MICHIGAN 48073 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. Refundable. ENERGY 
BOOKSTORES. Dept. P5-15, 4525 
Comber Ave., Encino, CA91316 


17 BURGLAR/FIRE ALARMS 


PROTECT family and home from 
BURGLARS/FIRES, Plans, $1.00, Sim- 
plex Electronics, P.O, Box 543, Camp- 
bell, CA 95008. 


ELIMINATE VEHICULAR TRESPASS 
ON WOODLAND ROADS, Protect 
second home, and/or equipment 
vandals,  burglars. Installation 
$76.00 up. Write for folder: CABLE- 
GUARD SYSTEMS, INC. 42-S Alco 
Place, Baltimore, MD 21227. 


QUALITY Burglar - Fire Alarm Equip- 
ment. FREE Catalog! Steffens, Box 
624G. Cranford, NJ 07016. 


PROFESSIONAL Burglar . Fire Alarm 
Equipment at Discount Prices. Catalog 


$1.00 Emel Electronics, Box 146-EB, 
Sheffield. MA 01257. 
ALL major brands of professional 


alarm equipment at distributor prices! 
Free catalog. LSC, 90 Keswick 
Buffalo, NY 14228. 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHIC SHOPPER published 


monthly, over 50 pages,  5$6/yeanr. 
Shutterbug. Box  F-7, Titusville. FL 
32780. 


CAMERA MAINTENANCE GUIDE: Care 
& Use of Your Camera, $1.00, Japan 
Camera Industry Association, 1221 
Sixth Avenue, New York City, 10020. 


19 MOTION PICTURES 


VIDEOCASSETTE's, "Great Arts- 
Science Collection." Da Vinci to Space, 
Quarks. Clones. Brochure, TVI, Box 
2932; Marlkress Road, Cherry Hill NJ 

4, 


UNUSUAL movie supplies. Free 
circular. Esoh, 47th Holly, Kansas City, 
MO 64112. 


VIDEOCASSETTE - SUPER 8 . 16MM 
ENTERTAINMENT! Free Catalogs. Speci- 
fv format. Cinema Eight. Box PS, 
Chester. CT 06412. (203) 526-9513. 


SUPER 8 and 16mm Film, Process- 
ing, and Duplication. Write for price 
list, N.V, Systems, P.O. Box 977, 
Camarillo, CA 93010. 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and black/white, Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 


719A COLOR SLIDES 


35mm color slide duplicates made 


on EKTACHROMET film, 


unx 3038 | 34E 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals, List 50c. 
Vernon, Box 387PS, Baldwin, 
11510, 

SHELLS, FOSSILS, MINERALS, IN- 


DIAN ARTIFACTS, DISPLAY STANDS 


and BOOKS. Fascinating Illustrated 
Catalogue plus Beautiful Color Poart- 
folio of Shells and Minerals 32.00. 
Dover Scientific, Box 60115, Long 
Island City, NY 11106. 

22A WOODCARVING 


Ma riens wood carvings, 
quickly, easily. Create art 
objects, gunstocks, figurines, 
etc. No skill needed. Great 
fun. Easy profit. Just trace 
any pattern. Write for info 
PLUS "How To" booklet 50€. 


Rn [em KURT MFG. CO. 
a Woodcarving Machinery 
| 1720 PS Marshall St. N.E. 


oJ Mpls., MN 55413 


HOBBI CARVE , 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list free. 
Arrowheads. $5.00 dozen, Folsom 
1009 each. C, Secrist, Deerfield, MO 
64741. 


25 FORMULAS, PLANS, 


5000 MONEYMAKING Formulas 
Catalog/Manufacturing Secrets 31.00 
i Refundable! }: WAG. Box 193, 
Brookfield, WI 53005 


26 SCIENCE & CHEMISTRY 


LABORATORY Supplies - Discounted 
Prices! Catalog - 50c, Starr Scientific, 
916 Madison Street, WI 
54220. 


CHEMICALS, apparatus, project books, 
wide selection, Catalog $1.00, Send to: 
Pioneer Industries, 14a Hughey Street, 
Nashua, NH 03060. 


"FUNDAMENTALS OF ROBOT DE- 
SIGN" $10, Advanced Research Scien- 
VED daas Box 19041-0, Detroit, MI 
4 à 


NEW 176-page catalog listing thou- 
sands of chemicals, glassware and lab 


Manitowoc, 


ter, NY 14624. 


CHEMICALS — Apparatus, Biological 
Scientific Supplies, Catalog ——  50c. 
Hagenow Laboratories, 507 Huron, 
Manitowoc, WI 54220. 


LASER-SOLAR-ELECTRONIC-PLANS 
WELDING- Burning Laser-$9.00, 
Laser Plans-$8.00, Laser Light 
Show-319.00, Incredible “Wild Ideas'' 
Catalog-$2. 00. Solaser, '"PS778", Box 
1015, Claremont, CA 91 711. 


"X CHEMISTRY catalog 50c. 
list, Laboratory Sales. Box  161-B, 
Brighton, MA 02135 


CREATE full color images from two 
black and white prints! Demonstrate 
amazing new color vision theory, Chal- 
lenges accepted physical laws. Details 
$2.00, Steinberger, Eox 183, Troy, OH 
45373. 


Control Space and Time, Unlimited 
Potential. Theoretical data and plans 
ane RDA, Box 873, Concord, NC 


MIGRAINE PAIN No more! 22 years 
of suffering--7  Hospitals--1000 Pills, 
True drugless relief - $2.00, Box 107, 
Quincy, MA 021689, 


AMAZING ELECTRONIC 
"m. PRODUCTS 29^ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA -S- 
TUNWAND-TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 


AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION Simited 
CATALOG $1 


BOX 428 LORD JEFFERY DAVE AMHERST, MOOT | 


LASER OR PHASER PISTOL — Complete 
Plans for Build- 
=== ing—$2.50 each, 
SOUND LASER 


—$2.00, INVIS- 
IBLE FORCE 
FIELD — $1.75, 


MOON MAN ROBOT — $2.00, FLYING SAUC- 
ERS & "UFOs" — $2.95. lon Aeronautical 
Lift System — $5. High Power CO? Laser 
$4.95. Catalogue of Super Science Proj- 
ects — 75¢. 

WANTED: SCIENTIFIC PLANS! 

JACK FORD SCIENCE PROJECTS 

P. 0. Drawer 948A, Duluth, GA 30136 


rau rur JH] |e "TV 
SS ae 


——— As a ual 
—u— umr—— "DC an =.= - UA 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat, Crystal 
clear, colors, Embed flowers, seashells, 
mementos, anything, Make fine gifts. 
Reproduce your designs with flexible 
molds any shape, size, Profitable. Illus- 
trated Manual Catalog $1.00, CASTO. 
LITE, Dept. 78H/PS5, Box 391, Wood- 
steck. IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


. BUILD Log Cabin rustic furniture, 
fireplace!!! Complete manual $3.00, . . 
‘A’ Frame plans $2.00 ... Guaranteed. 
Sri 956 Springdale, Atlanta, GA 


SOLAR STONE HOUSE 
WE built for less than $15,000. 
Windpowered, Blueprints, guide, and 
newspaper article. $6.00 ppd. Real 
Herbs, Box 164, Ashford, CT 06278. 


SAVE 50 % ON NEW HOME, Builder- 
Developer Reveals Complete Details- 
$5.00 - Guaranteed, Dexter, Box 9365- 
P, Jacksonville, FL 32208. 


YOUR OWN CABIN, 
COTTAGE OR CASTLE 
ANCIENT Cordwood method - simple 
inexpensive, versatile - Featured in 
MOTHER EARTH NEWS, Send $2.00 for 
descriptive brochure - $7.00 for 104 
page “How to" Book - over 150 illus- 
trations, Satisfaction guaranteed - Jack 
Henstridge, Upper Gagetown, N.B., 
Canada EOG 3EO. 


SOLAR LEISURE HOME, Compact 
Design, Detailed Plans, $6.95. Power- 
house Enterprises. P.O. Box 702, San 
Luis Obispo, CA 93401. 


32 REAL ESTATE 

OZARKS; Free Information, Graven 
Realty, 25PS Court Square, West 
Plains, MO 65775, (417) 256-4012, 
256-4022. 

CANADIAN Land sold for tax 
arrears, Send $10.00 for 1 year 
subscription. J.S. Distribution, 8th 
Line, Ontario, Can- 


Carlsbad Springs, 
ada KOA 1K0O. 


OWN CANADIAN LAND FROM $47.00 
AN ACRE. Properties across Canada 
Low payments, Cottages, hunting, fish- 
ing, investment. Free Catalogue, C 
dian Estate Land, Dept, 22C, 
Lawrence Ave. W.. Toronto, 
M5M 3A8, (416) 789-4536. 


FREE! Big SUMMER Catalog! Over 
5.400 properties described, pictured! - 
Land, Farms, Homes, Businesses, Rec- 
reation. Retirement buys. Selected best 


thruout the U.S.! Over 700 offices, 43 
states All Across America, Mailed 
FREE from the World's Largest! 


STROUT REALTY, Inc., 7 S. Dearborn, 
Dept. 5810, Chicago, IL 60603, 


GOVERNMENT Lands — From $7.50 
Acre! Homesites, Farming. Vacationing. 
Investment Opportunities! "Govern- 
Guide™ plus nation- 
$2.00. Surplus Lands. 


0T -FG. Washington, DC 


BIG ... FREE ... CATALOG! Over 
2.900 Top Values Coast to Coast! 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112. 


FREE CATALOG! (Covering 
States). All Types Property! Photos! 
SAFE-BUY Real Estate Agency, Inc., 
Box 589-PS. Little Rock, AR 72203. 


AERIAL PHOTOGRAPHS of 
property, $3 up, Order i 
U.S, Government Agency. Complete In- 
structions, Forms — $2; Eliminate Red 
Tape. Precision Survey, Box 213. 
Dalton, MA 01226. 


CALIFORNIA  Acreage/Lots. $20.00 
down, $20.00 monthly, Box 35291, 
Los Angeles 90035. 


In Sunny Spain 


NEW HOMES 
$14,970 full price 


Condominiums 
$4,990 full price 


Own or lease for income. 
For full details & color brochure, 
send $1.00 to: 


Anthony J. Pycraft, Agent — 
13837 Ventura Bivd., Suite 1-F 
Sherman Oaks, CA 91423  , 


| Oakhaven-121, 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


IMPORTED 


LOCK BLADE 4 


ONLY $995 didi 


9" Overall Length Flips 
5" When Closed ,,9pen in- 
e Opens instantly Tacks eure: 
a Sharp and matically to 
prevent acci- 

Tough denta closing. 

® Stainless azor sharp 
Steel Blade steel Dade for re- 


liable use and hard, 

long service. Money 
back in 5 days if not 
satisfied. Send $2.95 


Not for - 


where lus 55£ 

"n plus to cover post- 
He MP age and handling. 

by law 


WESTBURY SALES CO. 


P.O. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-7-PS 


CAMPING 
EQUIPMENT & TENTS 


CAMPING Equipment. ‘Tremendous 
selection, Free Catalog. Campmor, Box 
407-P, Bogota, NJ 07603 


35 AQUARIUM SUPPLIES 


wih Cursors 


Live Sea Horses aquarium 


Includes 6 adults and up to 30 ponies from preg- s 
nant male, marine salt, food, sea horse tree, sea Y | 
shells, coral, silica sand, live snail, live plant 4 a. 
and instructions. $6.98 fe 
BEGINNERS KIT: 4 adults and up to 30 ponies p 
from pregnant male, salt, food, snail, plant and t A 
instructions. $3. eS 
LARGE DELUXE AQUARIUM and all above 
accessasies with 10 adults re " to 60 ponies * 
from 2 pregnant males. $11.95 <a a 

All kit sent posipaid, Via Air Mail Live 

EI CX P5 18, Bon 20, er ae, Fi 2004 


39 EARTHWORMS, 
CRICKETS, FROGS 
EARTHWORMS - Raise or Retail - 


Free Literature . Fain's Angleworms - 
Edison, GA 31746. 


WORMS crawl out on top of soil by 
Electric Method, Information $4.00. 
Muffy, 415 N. Laurel Dr., Jacksonville, 


FREE Literature — We Teach You 
To Raise, Sell Fishworms, Crickets. 
12-inch African Worms. Carter Farm- 
12. Plains. GA 31780. 


EARN Money raising fishworms! 
Backyard, garage, basement. Free 
intructions, startling market facts! 
Cedar Hill, TX 75104. 


40 HUNTING & FISHING 
INFORMATION 


CANADIAN dollar is declining. Now 
is the time to vacation in the North 


on hunting, camping, 

hotels, topographical maps, etc. for any 
$1.00 for more 

Distribution, ath 

Line, Carlsbad Springs, Ontario, Canada 
QA 


42 FIELD "GLASSES, 
TELESCOPES, 

FREE Catalogue! Thousands War 
surplus optical bargains, Lenses, 
Prisms, Telescopes, Binoculars, etc. 

| Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 
43 GOV'T. SURPLUS 


1978 LATEST OFFICIAL SURPLUS 


prices ever, MONEYBACK GUARANTEE. 


Rush $2.75 Autodynamics, Payton 
Street Annex, Two, POB 26456, India- 
napolis. IN 46226, 


JEEPS . $59.30! - CARS - $33.50! 


where to buy - YOUR AREA - $2.00 . 
:MONEYBACK GUARANTEE - 
ment Information Services, 


(433 California). 


GOVERNMENT SURPLUS - UPDATED 
1978 EDITION. how- where to buy in 


your area -- GUARANTEED! $2.00. 
McGarry, Box 6209-P7, Oxnard, CA 
93030 


“U.S. GOVERNMENT SURPLUS Di- 
rectory," How, Where to Buy. 100,000 
items (including Jeeps) .. Low as 2c 
on Dollar! Most Complete Information 
Available . 52.00 SURPLUS 
DISPOSAL, Box 19107-FG, WASHING- 
TON, DC 20036. 


1978 SURPLUS Army. Navy stort 


64 page illustrated catalog, Senc 
$1.00, Ruvel, 3037 North Clark, Dept. 
MT. Chicago, IL 60657. 


GOVERNMENT Surplus, Buy in You 
ow Where, Send $2.00. 

30177-PS HEADQUARTERS 
BUILDING, Washington, DC 20014. 


JEEPS! $46.77! ELECTRONICS . 
Boats - Tools - 325,000 Bargains. Buy 


Your Area - How! Where! Low As lc 
on Dollar! Foremost GUARANTEED 
Directory 0. GSURPLUS, q— Bo» 
2009-PSG Taftroad, Syracuse, NX 
13221. (Cable: Gsurplus). 

45 BODY-BUILDING, 


SELF-DEFENSE COURSES 


NEW!!! POCKET EXERCISER — 
Easily used — Anytime, Anyplace. 
LIFETIME GUARANTEED!II Over io 
Exercises Illustrated. Order | 
Get FREE Trainin Schedules Foi 
Athletics,  Weightwatchers,  Bodybuild. 
ing. Bowling. Golf, Tennis, Jogging . 

$2.98 + 52c Handling. Pem, P.O. Bo3 
id. Pl. Clearwater, FL 33517. 


SECRETS OF BUILDING BIG ure 
REVEALED! Send $3.00 for Wei Holy hi 
Training Program. Professional y: 
building. P.O, Box L, North Bellmore 
NY 11710. 


POWERFUL Body Fast! Guaranteed 


Free Information, American Power. 
noues: Box 667T, Minneapolis, Mh 


MUSCLES, Strength - Fast! Guaran. 
teed! $3.00 Complete Course, Ne 
“Gimmicks”! G. Murphy, 7071 Circolc 
Place, Tucson, AZ 85704. 


184 INCH Arms - 90 Days or Re. 


fund!! $3.49! "Westpubco, Box 163-p 
Boring, OR 97009. 
46 PROFITABLE 
OCCUPATIONS 
FREE Literature — Make Big 
Mone Raising Fishworms and Crick: 
ets. Carter Farm-1i 10, Flains, GA 31780, 


FREE catalog. |] Repair air condition) 
ing, refrigeration, Tools, supplies, ful 
instructions. Doolin, 2016 Canton, Dal 
las. TX 75201. 


$100/DAY Possible! Buy Scrap Gol 
Easy. Complete Manual. $4.00, Barton 
956 Springdale, Atlanta, GA 30306. 
MECHANICALLY INCLINED INDIVIDUALS 
—WANTED— 


Assemble electronic devices in your home 
Get started in spare time. Experience, Know 
ledge or Investment Not Necessary. Expec 
big Pe its: $300 - $600/Wk. Possible. Writ 
for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


1000 BOOKS on Guns, Antique 
Civil War. Fascinating Cati 
$1.00. Independance Bod 
Co.. Box 600, Warwick, NY 10990, 

GREEN Beret (i Special Forces 
handbook. Your Personal copy $8.9 


spectre, P.O. Box 312, Dept. . 
Ayer. MA 01432, _ = a 
CLOCK and Watch Repairing Boo 
Tools, Materials. Free catalog. Nor 
American, Box TTBTA, Fox Riv 


Grove, IL 60021. 


FREE magazina featuring 500 boo 
. . » Natural health, gardening, occu! 
other interestin subjects, Provok 
Press, St. Catharin es-505, Ontario L 
U à 

“SURVIVAL / Combat / Self-defense 
Wilderness Living/Guerrilla Warfar 
. . . Books/Manuals . . Catal 
50c .. . Ken Hale (L-50), McDona 
OH 44437. 


IS 


Sa 


“METRIC SYSTEM Confusing?" Pr 
Erammed instruction teaches in fed 
hours. $2.50 pp. Johnson Books, B 
J022. san Antonio, TX T&211, 


49 JOKES & NOVELTIES 


FREEI World's Leading Nov 
Catalog, 1800 Funmakers, Fie. 
Tricks, Science, Sports, Hobbies, Jew 
ry, Bargains. Johnson-Smith, C-2, 
Clemens, MI 48043 
50 MAGIC TRICKS, 


PUZZLES, ETC. 


PUZZLES. Chinese Rings C 
moves) Plan $1.50. Pyramid {i 
moves) Plan $1. Leather Trick Mo 


$6. 
Jesum 


Wallet with three initials. 
Reaux, 7695 San Carlos, 
TX 77708. 


MAGIC SECRETS REVEALED! Gi 
Catalog of Professional Magic - $2. 
Secret Chamber Magic, Dept. PS1, S 
Pittsburgh St, Springdale, PA 15 144 


NEW! pe magic catalog eve 
free tricks, book of 50 tricks. $1 
Marshall  Brodien, P.O, Box 1 
Palatine, IL 60067. 


LUNILUE ML D ees ee ees 


“DISCOUNT Magic Catalog. 
Huge savings! Magic & Fun Disco 
Dv Box 1936-PS, New York, | 


Direct to You, Giant 
| ue), 


pt 
Boston, MA 021 


PROFESSIONAL Magic! 
Catalog — $1.00. 
Hank Lee's Magic Facto- 


um M n Lincoln Street, 


168071. 
INDIAN cents 7 different before | 
909, $2.95, NEM Box 121PS5, Wester- 


Bowards. 


A MAGICIAN 


BE 
= 800 Magic Tricks You Can Do! 


Mystlfy-astonish others. 
Have fun, Make money too! 
y Bend 25¢ for this Deluxe 60- 

page catalog. Loaded with| 

Magic, Tricks, Illusions, 

Secrets, Stunts, Novelties, 

Puzzles, Everything Illus- 
trated. Send na address, 
p and 25¢ 

HOUSE OF 1000 MYSTERIES 


Box 487PS, Rockville, MD 20850 


51 COINS & CURRENCY 


FREE Coin and stamp List. Neil 


548 Home, Fort Wayne, 


ille. OH 43081 


HONG KONG Dollar only 10c Uncir- 
‘ulated cupronickel dollar. Limit one, 


Adults only. Plus price lists, Littleton 
$5615" Dept. H-2, Littleton, NH 
L| 


3 OLD Liberty Head Nickels Only 
1.00. Issued before 1913. Limit 1 
Adults "md Is arg lists. Littleton 
oin Co, L-2. Littleton, NH 


035 La 


52 STAMP COLLECTING 


FREE! Triangles, Space, Others! 55 
Pifferent. Request Approvals. Baird 
ompany, PS-52, Box 8128, Portland. 
mR uT207T. 


SEND Only 10c for Nice Collection 
f U.S. Stamps including $5.00 issue 
nd scarce mint Sipex Souvenir Sheet, 
ttractive price lists of other beautifui 

ps and collectors supplies also 
hcluded. Mystic Stamps, Dept. 55-2, 
amden, NY 13316, 


200 DIFFERENT Poland, Plus Ap- 
"ic. Pii Fies, AGU, Thornville, 
4 


| U.N. 8 MINT sets $1.00! "Approvals. 
ordon Davison, Hillsboro, NH 03244. 


FREE U.S. Mint Set, Approvals. 
A 94065. Box 5645, Redwood City, 


SAVE, U.S. provals. 
Box 


1767. 


500 DIFFERENT Stamps for $1.75. 
p id Brooks, College Station, 


pre- -20 used a 
336, Maugansville, 


FREE Surprise collection sent with 
Meo. 941237. 1784 Union, San Fran- 
ico 


‘FREE! 25 To icals with approvals, 
additional Topicals 25c. Stewart 


pnt, Dept. 5C, OX 3812, Laramie, 

Y 82071. ` 

PENNY Approvals! Regardless Cata- 
e! Kloster, 4164—52nd St., San 
gO, CA 92105. | 
GERMANY . $2.70 Value, 25c. 


rmany, U.S.. Canada Only. Stamp- 
us, Hox 533. Salisbury, MA 01950, 


IFREE Mint U.S. or Canadian with 
»pridwide approvals, Stamps Unlimit- 
Box 2295, Kalamazoo, MI 49003. 


FREE! Big Bargain Catalog — New 
ition listing thousands of bargains 
luding U.S. and B. N. A. stamps, 
kets, albums, 
es. Also, fine stamps from our 
proval service which you may return 
ae urchases and cancel service 

me. Jamestown ems, Dept. 
B- bs! Jamestown, NY 14701. 


50 DIFFERENT U.S. Stam 
ludes 1943 Flag Stamp of Occupied 
tions. Only 25c, Approvals included, 
llett Company, Box 338-S. York. 
"wn Heights, NY 10598. 


ONE Y! Money! Makes the world 
Bund! 5 beautiful Bank 


| etc. With exciting adn note 
actions on approval which 
chase or return, Send 10c today. 
t enjoying this fascinating hobby. 
estown Stam Dept, B78PS, 
estown, NY 14701. 


5.00 VALUE, 100 different United 


es Commemoratives 00: 
pon. 612P White, Toledo, OH 
07 DIFFERENT triangles, sports, 


icals, etc, Value Near $4.00. Only 
. Approvals. Jayto Stamps. Dept. 
p-W, East Syracuse, NY 13057. 


OW! 110 All Different Germany 
es Smmemoratives. Airmails, High 
Big Catalog, bargain lists. Also 
Tüampe from our approval service, 
h you may return without pur- 
aa Son — pervice e any time 
mp AT&-P 
estown, NY 14701. ii e 


oo FASCINATING "Turkey Stamps 
different) only 25c. Adults only 
ath Co,, Dept. Y-2, Bethlehem. NH 


Factory 


| 55 


accessories and sup- | 


50 YEARS Old. fifteen different 
United States, over fifty years old 
25c with approvals. Jaxon, Box Cll, 
New Rochelle. NY 10804. 


WOW - 55 Different U.S, Stamps! 
10c, Includes old issues, 
commemoratives. high values, airmails, 
plus hard to get $1.00 stamp — send 
10c (offer to Adults Only) to Goliath, 
Dept. WA-2. Bethlehem, NH 03574. 


AN Unusual U.S. Approval service. 
Sherman, Box 15355P, Philadelphia, PA 


| 


FREE duplicate exchange—2e Ap- | 
| provals, Belden, 


Box 4175. Dearborn, 
MI 48126. 


E73 OLYMPIC Pictorials! 25c. Approv- 
[p Ross, Box 564-PS, Yonkers, NY 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592. - Mansfeld OH 44907. 


OLDER U.S.A. On Approval, Surpris- 
ingly Goad Selections For Adult Collec. 
tors, Rivertown, Dept. 1885, Lowell, 
MI 49331. 


U.S, 100 DIFFERENT 10c, approv- 
als, Stamps, Box 385-5, Midlothian, 
VA 23113. 

U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043, 


54 RADIO, TELEVISION 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
T78-A, . Hewlett. NY 11557. 


POLICE Scanners, Crystals, 


Anten- 


nas, Radar Detectors, CB's. HPR, Box 
19224, Denver, CO 80219. 
GOVERNMENT surplus electronics. 
gadgeteers illustrated catalog 25c. 
Meshna, Nahant, MA 01908. 
36c TUBES, Radio & TV! e 


Fre 
Color Catalog. Cornell 4217S Univer- 
sity, San Diego, CA 92105. 


SCANMER Re rency “The Touch" 
1329. 95 postpaid. T&M Electronics, 
: 11252" Main Street, Patchogue, NY 


“Ideal for home & business” 
L .— MI. Ni E PROFIT, = 


Challenge pou te fs rrciDamg field | 
et TY telecasting. Complete ki 
only 5!85.08. Balid-stahe 
&radatie aixembied. Comae 

TV set. Reviewed 
— Augest, ‘Th Mius: | 
PHONE OR WRITE FOR FREE 
mus TRATED CATALOG OF KITS 

Al 402-987-3771 (today! 
1305 BROADWAY ST. AL, 
 DAROTA CITY, HEBR. &87.H 


—ELECTRONICS, 
STEREO, HI-FI 


SPEAKER COMPONENTS for every 
application. Direct to you prices, free 

atalog. SRC, 9144 King Arthur Dr. 
TX 75247. 


OTECT YOUR CALCULATOR. Use 
Band. held calculator through transpar- 
ent [flexible cover . Dust and Water 
resistant - Indoors and Outdoors. Send 
Brand name and $3.00 to: Cal-Cov, 
Box 22382, Indianapolis, IN 46222. 


OUWERSI 


Wersi Electr :5 In 
Dept. P5. 1720 Hem load 

Lancaster. PA 1/ 7601 

Organs, pianos, strings, rhythms, amplifiers. 


" as 
fia 
E. L3 


ATV Research 


ee 


synthesizers. Bulld your own custom Instrument 
Also Factory assembled 104-PAGE CATALOG $2 


56 RECORDS, TAPES. etc. 


— "(( — ———— 
OLDIES ——45 RPM Original hits. 


Catalog 50c. C&S Record Sales, Box 
197, Wampsville, NY 13163, 


ORDS . TAPESI Discounts to 
all labels; 


St 'Dept. 
10801. 


| OLD Radio Programs on Cassette 


4-0778, New Rochelle, NY 


Box 92405, St. Louis MO 63117. ^^ 
57 MUSICAL 
INSTRUMENTS 


GUITAR, Banjo, 
making materials, 
piano tuning kits! Ca 
Center, Box 15444, Tulsa. 


Violin, Mandolin 


OK 74112. 


WHOLESALE Musical Instruments. 
anad, 573 Route 17, Paramus. NJ 


DULCIMERS 
KITS and Finished Catalogue 325c, 
APPLESEED JOHNS, PS7, 451 South 
Holland Court, Lakewood, CO 80226, 


PIANO and Player Piano Sarvin 
and repair books. Catalog $2.00 ire- 


fundable). Vestal Press, Vestal, o. NY 
13850, 
UP To 60% sa Name Brand 


ACCORDIONS. Save! Famous Makes, 
40 odels. Easy Terms. Trade-ins 
welcomed, Home Trial, Button models. 
too, Free! Catalog and Importer prices. 
Accordion a Oranon, 5535P Belmont, 
Chicago 60641 


ELECTRIFY Player 
Organs Quickly, Inexpensively with Los 
Silent Suction Units. Write: Lee Music, 
P.O. _Box 630A, Venice, CA 90291. 


Pianos, 


with catalog. 
Company, Dept. 
: Belvedere Ave., Balti- 
more, MD 21215. 


58 SONG WRITERS 


sical Setting. Recording, 
Available on Selected Songs. Fabulous 
$1.000.00 Offer. Monthly Awards. Tal- 
ent, 17 (PS) Longw Quincy, MA 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 


TN 31204. . aes 
POEMS Wanted. Songs Recorded. 
Broadway Music, Box 7T438-PS., 
Sarasota. FL 33578. 
60 BUSINESS 
OPPORTUNITIES | 
MAKE $92.00 From Square Foot 
Plywood (Huge Demand), Revealing 
Proof 25c rater icy ale Woodwins, 
Bridgewater, MA 02324 
GET INTO SECURITY. Alarms, 
Locksmithing Supplies. Profitable, Re- 


warding. For information write: Secu- 
rity, Box 6216, Bridgeport, CT 06606. 


MAILORDER, sell books, FREE deal- 
ership. Martins, Box 141PS, Fremont, 
CA 94537. 


BE Your own boss! 1001 fast, ones 
ways to make money! Free! Ru 
name, address. zip. Money Making 
11071-E Ventura Bivd., Studio City, 
CA 91604. 

SENSATIONAL 

Pct rege | Seller 

Exceptional Margin, Samples for Trial. 
Northwest Tram Ave, 1006, Mitch. 
ell. SD 5730 


SOLAR Mim Mailorder 
invest ment. 


. Deer Park, NY 11729. 


MAILORDER opportunity! Start prof- 
itable home business without experi- 
ence or capital, Write for free book, 
case histories, plus complete details, 
No obligation. Mail Order Associates, 
Dept. 524, Montvale, NJ 07645. 


MONEY! Learn to borrow, 150 loan 
sources, details, Argonaut, 
P. Springfield, OH 45502. 


$175.00 WEEKLY Correctin 


Business, 


Diego, CA 92109. 


FREE Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 


Sioux Falls, SD 57101. 
REPAIR HYDRAULIC JACKS— Free 
| Details — Hydraulic Parts Supply, 
Dept, S, Box 4157, Brownsville, TX 
18520. 

VENDING Machine. No selling, 
Routes earn amazing pronis, Big Cata- 
logu Free. Parkway ration, 
1930PSB Greenspring Drive T monium. 


Maryland 21093. 


MAKE Rubber Stamps for profit, 
Inexpensive machines. Free Details. 
Stamper, POB 22809 (LLC), Tampa, 
FL Eee ee 


postcard to: Warner, Room LC-3- HH. 
1512 Jarvis, Chicago, IL 60626. 


SUPPLEMENT gou present income - 

. Wholesaling. Yelta House, 
Wilshire — Blvd., #530, Los 
Angeles, CA 90057. 


DISTRIBUTORS Wanted. Amazing 
Profit Producing  Mailorder Business. 


Free Details. Distributors, Box 1678. 
PST. Florence, SC 29503. 

TAKE catalog Orders. We dropship 
1001 Best selling specialty products. 
Lowest below wholesale prices. Im- 


mediate delivery, Spectacular home 
business opportunity. Free Book, SMC, 
6061 De Soto Ave. Dept. 28-67, 
Woodland Hills, CA 91365. 


Box 1688. 


| Cassette course quickly trains. 
| Athey-B7, Tarentum, PA 15084, 


HAVE Own Business. World's Larg- 
est wholesalers, American, foreign. Rock 

bottom prices. Free details, Interna- 
tional Buyers, Box 16386-PS2, Port. 
land, OR 97216. 


NUNC NR 
KS 66076, E: 


$650/WEEK for mailorder begin- 
hers!! Free report: consultants *MST. 
453 W256, NYC 10 


I E NE NA o o ooMŘiŘi5O 

BORROW $25,000 interest-free!! . . 
indefinitely! Anyone! Free Report: 
Arrr AAA Box 368, Buford, GA 


HORSEPLAYERSI Free Booklet! 
"Unlimited Income From _ Racing"’. 
Elias, Box 47-M, Brooklyn 11219. 


HOT-Stamper Prints Gold 
Personalize everything, Print Business 


Cards. Pencils. Matches. Free Details, 
Gold Magic. POB 24986 (LLC). Tam- 
pa, FL 33623. 
method. SASE Tike PHP Quis 
cker, , 4 

Audubon. Detroit, MI 48224. 

FREE Literature — Make Big 
| Money Raising Fishworms and Crick- 


ets: Carter Farm, Plains, GA 31780. 


$500 WEEKLY Possible - 
Now needed . Vinyl Repair Dealers! 

Sensational o du ag 
exciting details, Dept. S-F, 9710 
Distribution, San Diego, CA 02121. 
Layouts 


BUILD Model Train 
others. Dimensions Unlimited, 
West State. Geneva, IL 60134. 


CHOOSE from hundreds of low 
cost/high profit businesses. Write: 
Dave Williamson, Box 1613E, Jackson. 
MI 49204. 


MAKE 352,000.00 Monthly Spare 


Time. Unique proven enterprise. No 
selling No capital to start, Free 
rochure. Kashbuilder, Box 1132-PK. 


Indianapolis, IN 46225. 


ea c sit motu ccn uci i RN 
BADGE and BUTTON Machines. 7 
Sizes, 12 Models . Supplies Photo Mug 

rature - Sam- 
ple $1.00. National Co, 1565-C West 
ruce, Milwaukee, WI 53204. 


500 % PROFIT Selling Books by 
Mail, Secrets revealed. rehard, Box 
245, Marengo, IL 60152. 


MONEY? Any amount, Any purpose. 
Anyone! Write: Success Research, Box 
29263-FG, Indianapolis, IN 46229. 


SYNTHETIC LUBRICANTS - 


Com- 


| plete line: Automotive. Marine. Indus- 


trial. Dealers, Wholesalers needed na- 
tionally. Free details, Dealer. Box 143. 
Union, NJ 07083. 


206 IDEAS that 
Concepts revealed. | 
Marengo, IL 60152. 


999 SUCCE SSFUL, Little Known 
Businesses. Four Volumes $9.99. 
oe eee Box 243-PS, Wolflake, IN 


GUARANTEED WEEKLY Income of 
$178.00 ($35.60 Daily working one 
hour at home). Earnings Guaranteed. 
FAS, 13703, zm Antonio, TX 78213. 


made millions. 
Box 24C, 


(717) 346- 5559. 


VENDING —- = it for you? Part 
time? Full time? Facts in a nutshell, 
$2.70 to: Vending Pops. P.O. Box 1646 
5. Miami, FL 33143. 


PIANO Tuning learned uickly at 
home! Free information, Empire School, 
Box k 450327, Miami 33145, 


SYNTHETIC Oil Increases Fuel Econ- 
omy 20%! Engine Lifetime 400%. 
SPAM E s Business, 800-448-4511, 


FIX electric typewriters, Low cost. 


Write: 


RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Saara OH 43350. 


MILLIOMS in Ma Free Secrets 
TON leat -11, Box 6226. Toledo, OH 


ABANDONED INDUSTRIAL SILVER 
everywhere, Take it! Free 
information: Tenan 12, Box 548, 
TX T597 


PHOTOSTAMP € Wanted! Make 
Big Money from Home Mallorder. Free 
Samples & Information: Postermatic- 
CB, East Providence, RI 02914 


i MADE $40,000.00 Year by 
Mailorder! Bee others make mone 
x 318FF, Ypsi- 


PLASTERCRAFT 
Home Business, Over 1, 
available. Details: Lynnette, 
Mentor Park, Mentor, OH 44060, 


M DARENT MANUFACTURER NEEDS 
MAN to assemble uct at home and 
T our national sales crews, full or 
time. Should desire independence 
End a business of your own. Five-figure 
income potential, S.K.R.C Manufac- 
turers. 9701 Wilshire Boulevard, Bever- 
ly Hills, CA 90212. 


"nx 4020 | 4*2 


$95.00 DAILY possible manufactur- 
ing concrete fence posts at home. Prac- 
tically no Ko EPIIT Send Stamp, 
American 4J, Box 12596, North Kansas 
City, MO 64116. 


IMPORT-Export opportunity. Profit- 
able worldwide mailorder business from 
home without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free report, 
Mellinger, Dept,  G2697, Woodland 
Hills, CA 913867. 


SELL Books By Mail, 
dealer set-up 25c, Midwest. 
PS, Shawano, WI 54166. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c, Volz-PS, 
Ypsilanti, MI 48197. 


NEW Luxury Car Without Cost! Free 
peas. Codex-B, Box 6073, Toledo, OH 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Box D-50. Emerson, NJ 


‘MECHANICALLY! 
INCLINED individuals | 
desiring ownership ofi 
a Small Manufac-] 
aM. turing Business—i 
ge without investment!! 
Send for FREE details: 
[o on spare and full timet 
opportunities for financial i 
independence in sound, 1 
Lag suitable business. 
Fi Mark-Martin Assoc. 
92-P7 oll BP BRL St. Ves dr N.Y 112351 


Complete 
Box 44RER2.- 


Audit Controls, 


hmm 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER —MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33622 


YOU CAN MAKE 
$25,000 to $60,000 
PER YEAR 


DEALERS WANTED! 


Exelusive territory! 
High profit margin! 
No large inventories! 
Low front costs! 
Clean, easy, trouble free! 
No slack season! 
Sells in any climate! 
to atte equipment! 
high office or shop rents! l 
Comp ete personal training program! 


Cash in on the U.S. Government program 
to conserve power! Be a solar window 
film dealer! No experience required. 
Call or write: 


NATIONWIDE SOLAR CONTROL, 


4980 Park Blvd. 
Pinellas Park, FL 33565 
(813) 541-3122 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member WHSC. Free literature. No 


salesman will call. Vet Approved. National Tax 
Training School, Monsey, 16/3, N.Y. 10952 


SRD ELECTRONIC 
Aue ASSEMBLY BUSINESS 


start home, spare time, Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by| 
professionals, Unusual business opportunity, 


FREE: Complete illustrated literature ’ 


BARTA, Box 2485G 
INCORPORATE 


Walnut Creek, Calif. 94597 
only $39. 50 + filing fees 


INC. 


Form & operate your own corporation in your own | 


state, without a lawyer, Each do-it-yourself state 
incorporation portfolia contains every document 
required. = step by step instructions * minutes * 
articles * bylaws * stocks * state law digest, and 
more. Written for the layman by attorneys and 
CPAs $39 50 p.p. Pertectly legal. Save hundreds 

Free brochure. Money back guarantee. 


Legal Associates 
741 Toledo 5t., Aurora, CO 90011 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 


American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 905031. 
67 MONEYMAKING 
OPPORTUNITIES 

LEARN CHIMNEY Sweeping, Repair, 

Installation, Unlimited opportunities. 


Free information, A.C.I., P.O, 15, Dex- 


ter. MN 55926. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Exceptional margin. 
Samples for Trial. Northwest Electric, 
Ave, 1018, Mitchell, SD 57301, 


$200.00 DAY possible 


. Must know 
electronics, Preliminaries, $3.10, Box 
809, 


Boynton Beach, FL 33435. 

WATCH REPAIRING. Learn to repair 
pocket and wrist watches at home. 
Free information, Chicago School of 


Watchmaking, WGA, Fox River Grove, 
IL 60021. 


LEARN The Secrets of Repairing 
Junk Batteries. "Fabulous Proñts"', 
small investment, Apex Engineering, 


P.O. Box 1387, Atascadero, CA 93422. 


GET RICHI! Secret law erases debts. 
Free ort exposes millionaire'$$ se- 
crets. Blueprints, #57. 453 W256, NYC 
10471. 


BIG Profits in becoming a supplier 
to major industry through electroplat- 
ing small parts and metalizing non- 
metallies. Write for free particulars: 
Mason, Room MC-3-HH, 1512 Jarvis, 
Chicago, IL 60626. 


FREE Learn dozens of easy ways to 
make money full or part time, Write 
for Free 5-Month subscription, Sales- 


man's Opportunity Magazine, Dept, 
974, 1460 Hancock Center, Chicago 
60611. i 

500 MONEYMAKING Mail Order 


60152 


MONEYMAKING Books Catalog, $1.00 
Refundable On First Order, L. Coblentz, 
Box 243-PS. Wolflake, IN 46796. 


FREE DETAILS. HOW TO GET MORE 
BUSINESS. Learn how easy it is when 
you know how. Oros Publishing, 10 


Ideas, Orchard, Box 24D, Marengo, IL 


Mountain Road, Jefferson, ME 04348, 


OTHERS DU EVERY MONTH IM U.S. GOVERNMENT 
DIL LEASE DRAWINGS. IF YOU ARE 21 AND A CITIZEN 
YOU CAM PARTICIPATE EQUALLY WITH MAJOR 
OIL COMPANIES IM THIS LEGAL LOTTERY. A 
$75. TAX DEDUCTIBLE FILING FEE CAN 
RETURM UP TO $75.000 AND MORE | 
IMMEDIATELY PLUS A POSSIBLE | 
FORTUNE IN FUTURE INCOME. WRITE 

> DEPT. 15 FOR FREE INFORMATION. 

E MILLIGAN. INC. 600 MANHATTAN. BOULDER. CO 80303 


62 


EMPLOYMENT 
INFORMATION 


SEEKING GOVERNMENT EMPLOY- 


MENT? Insiders HOW TO Booklet 
$2.95, Dept. PS-1, Washington, Box 
4011. Alexandria, VA 22303. 

ROCKY Mountain Jobs!! Colorado - 
Idaho - Montana - Wvyoming!! Free 
details . . Intermountain-C78, 5307 
Seslar, Cheyenne, WY 82001. 

WORK Overseas. Australia, Africa, 
South America, Europe, etc, Construc- 
tion, Sales, Engineers, Clerical, ete. 
$8,000 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment, Box 1011F, 
Boston, MA 02103. 

AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 


formation booklet $2.00, Austco, Box 
B489F, Long Beach, CA 90808. 


National. 
Washington, DC 20005, 


oubploymen 
$10,000 - $50,000 +. Free Informa- 
tion! Employment International, Box 
29217-FG, Indianapolis, IN 46229 


ALASKA Gas pipeline starting soon. 


ing Building, 
OVERSEAS 


Skilled, unskilled Jobs. Excellent pay! 
FUE application send $3.00: Box 272 - 

. Summerland, CA 93067. 

HOW TO GET A HIGH - PAYING 
COMPUTER JOB, NEW EASY-TO. 
UNDERSTAND BOOK LISTS JOB CLAS- 
SIFICATIONS, SALARIES, STEP-BY- 


STEP INSTRUCTIONS. FREE DETAILS! 
udo HER, REDONDO BEACH, CA 


63 SPECIAL SERVICES 


INFORMATION On Anything, Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


YOUR NAME Sent To Firms Eager To 
Mail You Offers, Opportunities, Sam- 
ples, $1.00. A.J.T.. Box 619. Elizabeth, 
NJ OT207. 


66 AGENTS WANTED 


MAKE Up To $11.50 Per Pair selling 


America's finest shoes. No investment! 
No experience necessary! Free Catalog 
and Selling Outfit! Mason Shoes, K. 
421, Chippewa Falls, WI 54729. 


HEALTH pays you! Profitable dealer 
pos orentu, Box 1271, Platina, CA 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


cover; tall color S dimension 
Nativity, Top commission, 
nus, Sells itself! Liberal 
plan, No investment. Demonstrator fur- 
nished. Write for everything! Interna- 
tional Book, Dept, P. Box 118, Wichi- 


casy 


ta, KS 67201. 
BECOME a successful Manufacturers' 
Representative, Manufacturers Agents 


Newsletter tells you which firms are 
looking for representatives, the firm's 
product line and territories available. 
For information write: Manufacturers’ 
Agents Newsletter, Dept. 151A, 23573 
Prospect Ave., Farmington, MI 48024, 


CRIME Stopper! Hottest moneymak- 
er today! “Shriek Alarm" creates un- 
beliveably loud noise, Scares off 
attackers, DECRE police running, Hides 


in hand. 329% cash profit, Big earn- | 
ings plan, sample alarm free, Barry, 
Dept. 2378, 1312 Washington. Saint 


Louis, MO 63103. 


INSTANT CASH COMMISSIONS 

FULL or part time. Free sales kit 
features | America's largest line low 
Priced Business Printing, Advertising 
Specialties, Signs, Calendars and other 
necessities used daily by business 
people. Profitable repeat orders, No 
experience, No investment, 
tions or deliveries. Write 
National Press, Dept. 839, 
Chicago, IL 60064. 


68 REMAILING SERVICES 


OTTAWA, CANADA Remailing, Confi- 
dential! 25c J.S, Distribution, 8th Line, 
Cur hea Springs, Ontario, Canada KOA 


ENGLAND Re-airmailing, Details: 
Andrew Bates. 433 Willington Street, 
Maidstone Kent, ME15 SHD., England. 


70 AUTHOR'S SERVICE 


. POETRY WANTED . Sothis Publish- 
ing, Box 628, San Diego, CA 92112. 


PUBLISH YOUR BOOK! Join our 
successful authors, Publicity, advertis- 
ing, beautiful books. All subjects 
invited, Send for fact-filled booklet 
free manuscript report. Carlton 
. Dept. PSG, 84 Fifth Avenue, 
York 10011. 


71 ARTS & CRAFTS 


GLASS blowing kits, Learn to make 
miniature animals, ships,  etc., for 
profit. Free details. Willis Glass, 
3460-F, Anaheim, CA 92803. 


SMALL HANDTOOLS 
Far 

Hobby & Crafts 
Madelmaking 

Custom Jewelry 
Engraving 

Wax modeling 

Watch & Clockwork 
Fine instrument Work 
Camera Repas 

Printed Circuit Rework 


Hu Pm a n 
Far Free Information Write 


MINITOOL 
15076 Dickens Ave 
San Jose, Calif. 85124 


71A REPRODUCTION 


900 FIBERGLASS Molds. Ornamental 
Concrete Catalog $2.00. Plycrete Mold 
Co., Elk Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 
COLLEGE DIPLOMAS 

WITHOUT classes. Accredited de- 


grees by mail Free details. Admissions, 


| P.O. Box 25195-E Northgate Station, 


Seattle, WA 98125, 


MOTORCYCLE Mechanic, Train at 
home spare time. Motorcycle tools, test 
instruments included. Write for facts: 
Dept, PCCO68, Motorcycle Repair 
School, Newport, CA 92663. 


FCC LICENSE, lst & 2nd Class 
Electronics Career courses by mail, G.I. 
Bill, FREE, School Catalog and Infor- 
mation, School rep will try to call. 
Write CIE—Cleveland 
Electronics, Dept. WPS-36, 
17th St., Cleveland, OH 44114, 


WATCH REPAIRING. Unique course 
trains you at home, Free sample 
lesson, Chicago School of Watchmak- 
ing, WG, Fox River Grove, IL 60021. 


UNLOCK Your future, Become pro- 
fessional Locksmith by spare time 
home study, $13 in an hour possible. 
All tools, equipment included, Facts 
Free, Send name, Locksmithing Insti- 
tute (home study), Dept. 1311-078, 
Little Falls, NJ 07424. 


ELECTRONICS DEGREE by cor- 
respondence, Free Brochure. Grantham. 
2006 Stoner.Los Angeles, CA 90025. 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subiects. Free Illus- 
trated Catalog, Courses And  Equip- 
ment, (Airmailed 52.00.) Established 
30 Years. Bruce Copen. Highfield, 
Danehill, Sussex, England RH17 TEX. 


service. 


Institute of | 
1776 East 


DEGREES, Thesis Method. Brochi 
$1. North, Box 3388, Tulsa. OK 741 


FREE Lifetime Ordination, Becc 
Chaplain, Missionary Evangelist. Bi 
op. Box  744-PS, McKeesport, 


LEARN Auctioneering. Free Cata 
Reisch World Wide College of A 
tioneering, Inc.. Box 949, Mason ¢ 
3. TA 50401, 


MATHEMATICS. Electronics, 
vanced Mathematics. Indiana He 
Study, Dept. PS, Box 1189, Pans 
Citv, FL 32401. 


LEARN Sewing Machine Repair 
Men, Women, Lucrative profits, Gre 
lin Correspondence School, Box € 
Spencer, IA 51301. 


WELDING TRAINING, Basic 
Advanced for Major Processes — 
(Stick), MIG, 3 TIG, Gas. Pipe 
processes, A non-profit school, 
credited member  NATTS,  Appra 
Ohio 70-12-0064 HT. Write for scl 
bulletin and course schedule, H 
SCHOOL OF WELDING TECHNOLO 
Box TS, Troy, OH 45373. 


HIGH School at home, no clas 
Diploma awarded. Information F 
call toll free 1-(800) 621-8318 
write: American School, Dept. 
OT47. 850 East 58th Street, Chics 
IL 60637. 


COLLEGE DEGREES BY MAIL, 
Bachelors, Masters, PH.Ds, the e 
way, at low cost, without attenc 
any classes at all! Free revea 
details. Counseling, Box 389-PS7, 1 
tin, CA 92680. 


BARTENDING-Bar Management Hi 
Study. Free Information.  Bartenc 
Training Institute, 3843-G San Fern 
do Road, Glendale, CA 91204. 


MOTORCYCLE Small Engine Rer 
Marco, P.O. Box 5265, Huntsville, 
35805. 

_REGLAZING BATHTUBS IS PROI 
ABLE. "Like Nu" Bathtub Regla: 
Co. Box 8599, Minneapolis. 
55408. 
DEGREES HY MAIL 
DISCREET inexpensive counse 


Doctor Bear, Drawer E 
Littleriver, CA 95456. 


EARN Extension Degrees in Ho: 
eopathy, Radionics, Botanic Medic 
Naturopathy, Philosophy, Psychol 
etc, School Founded 1961. Prospe 
$1.00,  Airmailed, Secretary PA 
Brantridge Forest School,  Highf 
Danehill, Sussex, England RH17 TEX 


INSTANT MEMOR) 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised ta acquire a perfect memory 
without even trying. 

No memorization, no word associati 


Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover 
natural ability of your mind to instanth 
recall everything you see, read, hear. 


Send for free details. 
®Instituteof — 
|, Advanced Thinki 


645 Via de la Paz, Depil. F 
Pacific Palisades, CA 90 


A WEALTH OF 

INFORMATION FREE 
... for the asking. The Govern 
SE Office has thousand: 
titles. This information is FRE] 
available for a nominal charge. 
your name on the GPO mailing 
For ordering information and ap 
imately 20 samples of free lite 
send $3 to 

FFEJ ENTERPRISE l 

P. O. Box 1173, Bellvue, WA SE 


FORGET FORGETTI 
People world-wide are ho 
achieving authentic photograp 
total recall, and genuine RE-EX 
ENCE (re-living) of actual si 
sounds (documented) using t 
dically new memory discoveri 
long-famous (TIME, NEWSWEE 
TIMES) professor. Scientific, P 
ings (Stanford, Yale, Georgeto 
ucated scientist, linguist, bog 
viewer): 'far faster, easier & 
powerful than any other me 
"memory accuracy soars 3009 
two weeks” "creates genuis-like 
tal abilities in ordinary people 
where". For free airmailed q 
(before you forget), write: 
ACHIEVEMENT, Dept. S, 62 
Garfield Ave., Alhambra, CA 


| Many openings: 


EZ 


[Dept. 


73 CARTOONING, 


SIGN PAINTING 


35 LESSON cartoon course. £3.00. 
senna Box 30367. Lincoln, NE 
68503. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-H, Branford, CT 06405. 


CARTOON for money ! ! ! Free 
Book: Success, Box 885B, Dearborn, 


MI 48121. 

LEARN Calligraphy - fun or profit. 
Calligraphy. Box 7069A, Colorado 
Springs, CO 80933. | 
76 DETECTIVES 


EXCITING Career, Free Information. 
Universal Detectives, Box 8180-E, Uni- 
versal City, CA 91608, 


FINGERPRINTING — exciting scien- 
tific career. 
everything. Certificate on completion. 
prepare now. Profes. 
sional Investigators, Dept, FP. 
41345, Los Angeles. CA 90041. 


study: free tie-tack or ape pin, erts 
nvestigators, 


LOANS BY MAIL 


FREE DETAILS on how to borrow up 


to $5,000 entirely by mail. Write: 
Postal Financial Services, Inc.. Dept. 
OO87. 14201 E. 4th Ave., P.O. Box 


| 38800. Denver, CO 80239. 


NEED MONE Y? 
ROW from your home, 
$1,000 to $1,000,000 for any purpose, 
ays. 


solidation, 
grants, Free 
11-J.7. 236 
Cranston, RI 02920. 


78 WINEMAKING 


BEERMAKERS - - . Exclusive Irish 


Financial, 
Wayland Avenue. 


Recipe. 
Department PS4, 


WINEMAKING Made Easy, ! 
included, Send £1.00, P, Jacobs, P.O. 
EBox 114A, Pinconning. MI 48650. 


FREE ENCYCLOPEDIA WINEMAKING 
supplies, equipment, 
Vynox Industries, Box 
514988, Rochester, NY 14615, 


WINEMAKERS — BEERMAKERS — 
ree Catalog. Fast Service, Large Se- 
ection, Kraus, Box 7850-N, Indepen- 
Hence, MO 64053. 


BEERMAKERS, winemakers. Free 
gatalog, Finest equipment, ingredients, 
Eris, S.P. Box 784-S, Chapel Hill 


WINEMAKERS — Beermakers, Free 
atalog, Equipment Supplies. Continen- 
eee 68016-PS, Indianapolis, IN 


WINEMAKERS: Free Illustrated cat- 
log of yeasts, equipment, Semplex, 
ae 12276H, Minneapolis, MN 


"LEARN-ALCOHOL-TRADE" 

rc a PERA RIEA DISTILLER. 
e o istilling, Rectifyin 
ILCOHOL. Detailed instructions an 


ucing Pure Spirits, Hardcover — 
12.00, Check, M.O.. to TECH. DEV. 
Ml a O. Box 404, West Haven, CT 


WINEMAKERS  BEERMAKERS EX- 
AORDINARY INFORMATIVE CATA- 
OG FREE, 350 Equipment. 
ats items, Danenberger’s, Box 276- 
. New Berlin, IL 62670. 


9 BUY IT WHOLESALE 


GENUINE Indian Jewelry /Handcrafts. 
plow wholesale! Details I. ire- 
ndable), Lange/PS 6031 N. 7th St., 
hoenix, AZ 85014, 


FREE WHOLESALE CATALOG, Mo- 
recycle, snowmobile, chainsaw, small 
gine parts, accessories, MAGIC HEAT 
oducts, Manufacturer's Supply, Box 
p?-PS, Dorchester, WI 54425. 


le! Many Free! Liquidations ‘ 
Oseouts! . . . Job Lots .. Single 
mples. Free Details, Worldwide Bar- 
"UC Box 730-B, Holland, MI 


RINGS, Jewelry priced 130 % below 
pil goes WE $1.00 trafundabie). 

- " Il " J = 
ck, RI 02893. UM SEMEN eee 


| 80 ADVERTISING 94 FOR INVENTORS 
AGENCIES & SERVICES pepe m RE 
- COLLECTORS send SASE for infor- 
o AREE, Expert „Assigtance for, mail: | mation, Ingots we trust. Barkeepers 
leading newspapers, magazines $1.00. 7220 oM Box 339, Fayetteville, AR 
Chicago Advertising Agency, 28-ES | — —-— 


Home study course teaches | 


Box | 


Outfits, Catalog $1.00. FAR 
Martin's, 1432 Major, Jefferson City. | | Comprenis seems METAL FACTORY 
MO 65101, INVENTIONS AND NEW PRODUCT IDEAS 
— FOR MANUFACTURING AND WORLD-WIDE 
88 OLD GOLD, JEWELRY MARKETIMG. NO IDEA TOO SMALL. 
LICENSING AGREEMENTS WITH HIGH 
WANTED ROYALTY PAYMENTS OR OUTRIGHT 
HIGHEST CASH For Gold, Dental. GUARANTEED FOR ANY INVENTIONS OR 
Jewelry. Rings. Watches, Spectacles. NEW PRODUCT IDEAS ACCEPTED FOR 
. Satisfaction a susrantoed ry Sip, Today MANUFACTURING. WRITE U.S.A. MAILING 
(postage refunded). ewart recious STATION FOR FREE LITERATURE INFO., 
Metals, 17132PS, Northwest 49th. ETC. idm 
Opa-locka, FL 33054. collo s 
- ones — M o LIDATED ASIAN INDUSTRIES, INC. 
WANTED . Gold, Silver, platinum, 3. | i 
watches, colna (any form], Informa. BOX 5003 PS7, SANTA ANA, CA 92704 


arame for Constructing STILLS for | 


Ingredi- | 


400,000 BARGAINS Below Whole- | 


PATENT YOUR INVENTION ECONOM. 
ICALLY. Free details. N, Rainer, 2008 
Fond-du-Lac Rd., Richmond, VA 23229. 


INVENTORS: Free information on 
Offering your invention for sale. Kessl- 
er Sales Corporation, C-77-FI, Fre- 
mont, OH 43420, 


INVENTORS: Legally protect unpat- 
ented ideas in the Patent Office and 


Jackson, Chicago 60604. 


83 RUBBER STAMPS & 


OFFICE SUPPLIES 
RUBBER Stamps, Business Cards. 


Free Catalog. Jackson's, Brownsville 
Rd. - G-100, Mt. Vernon. IL 62864. 


84 PRINTING, sell them yourself. For details write: 
MULTIGRAPHING, ETC. PETS o Pee. 415-H West 57th, 
1000  GUMMED Address Labels | PATENT your own invention, Free 


Brochure with S.A.S.E, TRAMMCO, Box 
1258, Bellflower. CA 90706. 


OTHER Inventors Can Help You to 
Patent and Sell Ideas. Free Brochure: 
Inventors Associates. 7860 Glade Ave., 
Canoga Park, CA 91304. 


FINANCING AVAILABLE FOR 
WORTHWHILE INVENTIONS 
BORROW any amount within 30 
days, No Gimmicks. Complete Free 
details. D.F.C., Ltd., 1-11-77, 2 
Wayland Avenue, Cranston, RI 02920, 


$1.25, Canada $1.50. Walt's, Box 960, 
South Bend, IN 46624, 


WHOLESALE Printing. Moneymaking 
details free, Printers, Box 1678-PS7. 
Florence, SC 29503. 


1,000 NAME and Address 
$1.00, Fitzgerald's, Box 131, 
PA 19002 


a 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp outfits wholesale. 
Free catalog. Jackson Supply, Browns- 
ae - 5-100, Mt. Vernon, IL 


95 INVENTIONS WANTED 


PATENTED 


INVENTIONS WANTED. 
Trans-Tech Publishers, 391 Martling 


PRINT YOUR OWN — Printing | Ave. Tarrvtow rl 
Presses, Type, Supplies Direct From eee ids Es : 
Factory Send 25c for Catalog and INVENTORS: If you have an inven- 
Samples to: Kelsey Company, D5, tion for sale or license, write for free 
Meriden, CT 06450. booklet explaining how we can help 

SIMPLE - X RUBBER STAMP | You. Kessler Sales Corp. C-TT-IW, 
PRESSES. Hydraulic Operated Fremont, OH 43420. 

| | ; Sizes 5'"xB" 

B"x127. "10"x15^. "Starting Outfits, | , IDEAS, Inventions, New Products | 
Order for Presses. Supplies Shipped | Seeded by innovative manufacturers. 
Day Received. Send $2.00 for Catalog | Marketing assistance available to indi- 


viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 
Kit-PS, 12th Floor, Arrott Building. 
Pittsburgh, PA 15222, 


NEW PRODUCT IDEAS WANTED! 


and Brochure. Custom Manufacturing, 
Box 211-PS, Springfield, MO 65801. 


SAME Day Shipment. Rubber Stamp 
Outfits, Supplies. Wholesale Catalog 
$1.00 deductible, Star 


tion free, Wilmot's, 345R South Glas- 
sell, Orange, Ca 92666, 


HIGHEST CASH IMMEDIATELY for 
Old Gold. Silver, Platinum, Jewelry, 
Gold Teeth, Watches. Diamonds, Spec- 
tacles, Free Inf Rose Indus- 


98 WEARING APPAREL 


ormation, 
tries, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 


HIGHEST Cash For Gold Jewelry. 
Gold Teeth, Rings, Diamonds, Watches 


Silver, Platinum, Mail Articles Today. 
Free gift with MOL non, HORNO PAIR 
Touro Deck. 1157. Chicago. 60603. SEA e. & hoses Comin dm 
- log ower 100 styles of gioves : 
89 WATCHES, CLOCKS— a pesi d 
W BOX 4059 WATERSUR'Y, CT 04704 * 


SALES & SERVICE 


WATCH and Clock Repairing Books. 
Tools, Materials. Free Catalogs, North 
American, Box T7T-BT, Fox River Grove, 
IL 60021. 


WATCH, Clock, Jewelry Tools and 


100 WANTED TO BUY 


$4 PER Pound 
Carbide. 


for any 
tools, 


Parts, Catalog $2.00. Kilb Company, 
Dept. S, Drawer 8-A. Milwaukee, WI QUICKSILVER, platinum, silver, 
53201. goril a rari Mercury Terminal, 
LIWUOOG, .u á 
90 GIFTS AUNT 
FREE Gilt Catalog. Write. Dorcee | 702 TREASURE FINDERS. 
Enterprises, Box 8829, New Fairfield, 


METAL DETECTORS 


FIND coins, jewelry. gold nuggets 
with new patented detector. Astound- 
Unaffected by concentrated 
t , mineralized ground, Re- 
jects metallic trash, Free catalogue, 
Gardiner Electronics, Dept.1, 4729 N, 


CT 06810. PS1, 


91 OF INTEREST TO ALL 
FORGOT THAT APPOINTMENT, 

BIRTHDAY, IMPORTANT DATE? That 

won't happen again with our ''Guaran- 


teed'" Reminder Service, Details 50c 
eee, o's aon E ria ce Tth Avenue, Phoenix, AZ 85013. 
B5O0OCIALGS. ske OX 1 ew OTR, - ea — 
F1 j RECOVER LOST COINS, JEWELRY 
aud Aus, e rer Kal. D- rer detectors re- 
rash, but fin ec buried trea- 
92 MODELS—SHIPS, sures of all sizes. Pre Literature. 


D-TEX ELECTRONICS, 614 Easy St. 
Garland, Texas 75042. 


TREASURE Finder: Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
Instant Financing avall- 
Write or call for free catalog. 

(713)-682-2728 day or night, 
ae Box 10839, Hous- 


| disc. 


705 MISCELLANEOUS 


— MAPS, 50 U.S. largest cities, | 
Rand McNally, $2.00 each. Also map 
U.S, National park system. $3.00 eac 


Order M. Towne, Box 236. Elk 
IA 51531. ; m 


..!F YOU CAN WRITE PROGRAM 
FOR HOME COMPUTERS THEN YO 
ARE WEALTHY, Just Tell Us You 
Price. Vernon Brown, 2110 N, 2n 
Street, Cabot, AR 72023, 


EXEAT eh Msc ei NE 
MAGNETS All Types, Special — 2 
praa ina a = $1.00 Magnets, i 
i Magne = LJ | - Bo 
192-B, Randallstown, MD 21133. 
ME ni MGE HB CRURA S 
ORNAMENTAL Iron designs, Book 
1600 beautiful practical designs tc 
railings, columns, etc. Free literaturi 
Cunningham, 3881 South 3200 Wesi 
LN E 200055, Salt Lake City, U 


. LOTOMATIC . International Lotter 
tickets/results service. Details: Seajay 
US DN Forman, Toronto, Canade 


BOOKS on Antiques and 
Prices, Free Circular! Period 
Uniontown, PA 15401. 


ES 

FREE BOOK, Prophet Elijah Comin 
Before Christ, Megiddo Mission, Depi 
ue a Thurston Road, Rochester, N 


thei 
Book: 


: Puoro. Identification Cards, Fre 
| samples, ocuments, ox 56 ^F. 
Monte, CA 91731. “= € 
IDENTIFICATION CARD, catalo 
send stamped. addressed  envelo s 
NIPCOS, 303 East Main, Barstow, Ley 
92311. . 
706 PERSONAL 


A COMING Whirlwind to sweep thi: 
earth! Free Information! Write: Harves 
PS, Jefferson City, MO 65101. 


BE  ORDAINED minister. 


$5.00 


| World Church, Rt, 2, Goodlettsville, T^ 


37072, 


INVESTIGATORS. Latest 
Aids. Write: Clifton, 


it Electronic 
Box 220-F 


| Miami, FL 33168 


OFFICIAL, Restricted Law Enforce. 
ment Manual on Electronic Eavesdrop- 
ping Techniques and Equipment Sup: 
pliers. Every Secret They Know! $8.95 
Postpaid, Aegis, P.O. Box 81616, Sar 
Diego, CA 92138. 


a 

ADVANCED TITLES/DEGREES, Min- 
isters, Honorary Doctorates, other Ser. 
vices available. Omnidenominational 
Free Details, Aquarian Church, 432-P5 
PCH. Hermosa, CA 90254. 


“RULE Others with Thoughts.’ 
(Telepathy) Write: Clarion, Box 2109. 
A6. Chicago 608690, 


UNIVERSITY DEGREES BY MAILI 
pacha. Masters, ee Free reveal. 
etails, Counseling, -SPT. 
Tustin, CA 92680. x M ARANIR 


"— — n ee i 
BECOME An Ordained Minister, Free 
ministerial credentials legalize your right 
to ths aoe tavarei. Write: Churc 
ospel nistry, 6-P; K 
Court, Chula Vista. CA 92010. aca 
NEW Luxury Car Without Cost! 


Free 

Details. Codex-E, Box 6073. T 

ur mea ] oledo OH 

RECORD Telephone Conversations 

Privately — Automatically. Leave Re- 

corder Unattended, Roberts, Box 49- 
PS-7, Parkridge, IL 60068. 


P. A YEARS INCOME DIXLLU- 


RAY, Box 281, Bristol, CT 06010 -l 


HEARING AIDS 


107 
FREE HEARING AID 


Write 
Langdon, Sepul- 


SAVE v mail! 
9530PS-7 
veda, CA 91343. — = 
TRY before you buy! Rhodes Hearin 
Aids, Dept 69-B, Brookport, IL 62910." 


Eliminate dealer 
Batteries whole. 
Arranged. Lloyds-PSC, 


sale Terms 


" er 
Rockford. IL 61104. 


l SUPER SAVINGS! Newest. Finest. 
f All types. Buy DIRECT & save up 
to HALF! Mo: salesmen. Sold b 
| AIR MAIL on HOME TRIAL. FRE 
i Catalog. Write: MONEYSAVERS, 
Dept. PS-7D, 9530 Langdon Ave., 
B Sepulveda, Cal. 91343 


149 


JULY 1978 


Amazing “Burn-fat-by-the-hour” progra 
Developed by Doctors at Boston Medical School 


BURNS AWAY MORE FAT 
EACH 24 HOURS THAN IF YOU 
RAN 14 MILES A DAY! 


m 


INCREDIBLE "CRASH-LOSS" BREAKTHROUGH REPORTED IN LEADING AMERICAN MAGAZINES WORKS SO FAST 
YOU CAN ACTUALLY MEASURE THE DIFFERENCE IN YOUR WAISTLINE IN 24 TO 48 HOURS! 


Yes, LOSE up to 6 POUNDS the first 48 HOURS — LOSE up 
to 12 POUNDS the first 7 days — LOSE up to 4, 5, even 7 
POUNDS MORE the next 7 days — and continue to burn 

as much as 7 to 9 pounds more fat every 2 weeks 
thereafter, T you still need it) . . . until you've finally 
lost 50 — 70 — 100 pounds OR MORE . . . without fasting, 
without constant willpower, without constant pangs of hunger 
er a single moment of body-racking exercise! 

Recommended by.the U.S. Government's very own doctors 
to members of Congress who want to lose weight fast... 
Hailed as the weight-loss "breakthrough of the century" 

leading medical journals . . . here at last is the most 
effective NO-DRUG program for FAST — INSTANT — PER- 
MANENT LIFETIME WEIGHT-LOSS ever made available to 


the public without a prescription! sey 

WORKS $0 FAST THE FIRST WEEK ALONE 

YOU LOSE AS MUCH AS 1¥2 TO 2 POUNDS 

OF BOTH FLUID AND FAT EVERY 24 HOURS! 
Direct from the pages of medical journals and leading 
American magazines come reports of an incredible "'fat 
burning’’ breakthrough by medical researchers at one of 
Boston's foremost medical schools! Reports of a new ‘‘crash- 
loss" program (featuring a remarkable natural substance) 
that safely yet surely steps up FAT-BURNING METABOLISM 
. . . forces your system to ATTACK bulging pockets of fat 
. . . and starts to shrink and burn that fat in just a matter 
of hours! 

Yes, from one of New England's leading medical centers 
comes the new SUPER FAT-BURNING way to turn up your 
“inner furnace . . . unlock those clinging pockets of fat 
. . . break them down SO FAST . . . you burn off excess 
bulge at the unbelieveable rate of up to 6 POUNDS of both 
fluid and fat GONE the very first weekend alone! 

Think of it! You actually burn away more fat each 24 hours 
than if you ran 12 to 14 miles a day! Lose more inches each 
week than if you did 300 sit-ups each morning and 300 push- 
ups each night! Actually LOSE as much as A FULL SIZE THE 
FIRST 7 DAYS . . . and ftom 3 to 5 inches off your walst- 
line the very first month! 

That's right! Weight-loss results and inches-off wonders 
that absolutely ne the imagination. Just look: 

U.S. ARMY OFFICERS LOSE WEIGHT 3 

TIMES FASTER THAN EVER BEFORE! 
Case History #1: When medical researchers in Boston, New 
York, Philadelphia and Los Angeles first tested this new hi- 
amino concept on a scientific weight-loss program . . . they 
reported astonishing results of as much as 12 POUNDS LOST 
IN JUST THE FIRST 7 DAYS! — 16 to 18 pounds gone by the 
end of week number two — and most mind-boggling of all 
— U.S. Army Officers gem Arp weight 3 times faster 
than ever before! As much as 50 POUNDS GONE, like that! 

WAISTLINES SHRINK UP TO 3 INCHES 

IN 7 DAYS — A FULL 5 INCHES 
SMALLER IN A SINGLE MONTH! 

Case History #2: When first rumors of this medical break- 
through leaked out to professional actors, actresses and 
celebrities . . . they immediately rushed to the offices of 
America's leading weight-loss specialists to get their hands 
on this magic compound'; and no wonder! Because the 
first week alone they carved away as much as 2 pounds a 
day . . . 13 pounds a week . . . were forced to take in 
their belts 3 notches smaller in e 10 days! 

DOCTORS REPORT: AVERAGE LOSS — 

57 POUNDS! 

Case History #3: But most significant of all . . . when unl- 
versities, hospitals and medical schools, (such as New York's 
Leading Medical School and Cleveland's largest hospital) 
tested this newly discovered ‘‘crash-loss program'' on pa- 


IF YOU READ NOTHING ELSE — READ THIS! 

What you see on this page is the announcement of the latest break- 
through by medical science in the war against fat. Developed at one of 
medical schools, the incredible weight-loss results | 
this new "'crash-burn' program delivers are so astonishing (average 
loss 57 ibs.) it has been featured in every leading medical journal. . . 
given headline coverage in the medical-news columns of many major 
newspapers. Aside from — ABSOLUTE STARVATION — there is no surer, 
faster, more effective wy to slash away pounds and inches than with 


Boston's leadin 


| this Boston medical school discovery. 


However, before starting we advise you to consult with your physi- 
cian to be sure you are in norma! health and your only problem is 

| excess weight. Individuals with gout, heart disease, diabetes or preg- 
nant women should not use it at all. As a matter of fact, we insist that 


you show this entire program to your family physician . 
Check you regularly to make sure you're not losing too much, too fast 
...8fnd advise when you've lost enough. See if he doesn't agree that 
the "THERA-SLIM-100'' road to Lifetime Slimness, including the recom- 
mended progressive daily toneup, isn't by far the most effective ap- 
proach to the conquest of excess weight ever developed by medical 


science. 


. have him 


tients who all their lives had been hopelessly overweight 
. . . they reported astonishing losses of as much as 2 
pounds a day at the start. . . 20 to 30 pounds a month... 
as much as 70 pounds lost over a single summer season! — 
by simply stepping up their fat-burning metabolism and 
burning, — oxidizing 50, 70, 100 pounds of hard-set 
fat . . . FASTER, SURER than they 


possible! 
WORKS LIKE "POWDERED HEAT" — 
MAKES YOUR INNER FURNACE BREAK 
DOWN BODY FAT! 


ever dreamed 


- What is this wondrous new development that helps safely 


stimulate fat-burning metabolism and shrink your body's 
fat cells the moment it starts working in your system? It 
Is a totally new concept in the war Moins fat. An ANTI-FAT 
WEAPON unlike anything you've ever seen, or tried in your 
life. A FAT-BURNING aid that helps you convert body fat to 
body fuel AUTOMATICALLY . . . and EVAPORATE excess 
pounds and inches starting the very first day! 

Think of it! A medically proven formula that is such an 
effective reducing aid . . . that when combined with the 
food you eat on this '"'crash-loss'' program . . . burns off as 
much fat each 24 hours as i! you jogged up to 14 miles a 
day... or played 3 hours of tennis in the most brutal heat! 


PENN-BIO, PHARMACALS, Dept. JPDB-25 
Caroline Road, Philadelphia, PA 19176 


, pound ''THERA-SLIM-1 


you will refund the full purchase price 
postage & handling, of course). 


CHECK OFFER DESIRED: 
[3 (#009) Full 10-Day Supply . 


CO (2017) Full 15-Day Supply . 


[3 (#025) Full 20-Day Supply 
5480 
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Yes, | want to burn away excess weight fast and 
permanently with this doctor's "crash-loss"" pro- 
gram featuring qiu Papia high-amino com- 


Please rush me the offer | have checked below. 
If not delighted, | may return it in 10 days and 


only $7.95 plus 50¢ postage & handling. 


ae 
only $10.95 plus 75¢ postage & handling. 


except Bank Number n 
er, 
Name 
Address — Apt. q4—— 
City —_— State Zip 


only $12.95 plus $1 postage & handling. 
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The name of this wondrous amino formula is '"THERA- 
SLIM-100" and here is precisely how you use It to win the 
body and € of your dreams as you: 

LOSE UP TO 4 TO 6 INCHES OFF YOUR WAISTLINE 

LOSE UP TO 2 TO 5 INCHES OFF YOUR HIPS 

LOSE UP TO 3 INCHES OFF YOUR THIGHS 

LOSE UP TO 4 INCHES OFF YOUR BUTTOCKS 

LOSE UP TO 4 INCHES OFF YOUR STOMACH | 
and " we've said before, starting not in weeks, but in 
mere days. 
HELPS YOUR BODY CONVERT STORED UP FAT TO BURNED 
UP ENERGY! At this very moment — having read this far — 
you are but one short step away from LIFETIME IMMUNITY 
TO FAT! Now comes your FINAL GIANT STEP into a whole 
new world of LIFETIME SLIMNESS. 

Of course, there is one thing you must keep in mind. With 
the "THERA-SLIM-100'" way to LIFETIME SLIMNESS you 
cannot gorge yourself on all sorts of fattening foods, candies 
and desserts. Not that you'd ever want to, because with 
"THERA-SLIM-100'" — due to your new, stepped up meta- 
bolism — besides enormous weight-loss you also experience 
a loss of hunger. Which makes it one of the easiest ways 
to lose weight fast. Now here's how simple it is: 

STEP #1 — YOU EAT 

In addition to the wide and tasty selection of food you 
"" morning and night, (all scientifically programmed to 
help maintaln a =i level of FAT BURN-O e RR 

P #2 — YOU TAKE "''THERA-SLIM-100'" hi amino 
compound. 

Once a day, you take '"THERA-SLIM-100'' in a glass of 
water, (Just like refreshing fruit juice). This hi-amino intake 
helps keep the fat-burning chain-reaction going ALL 24 
HOURS OF THE DAY — NON STOP! 

STEP #3 — YOU HAVE AUTOMATICALLY STEPPED UP YOUR 
FAT-BURNING METABOLISM — 50 YOU AUTOMATICALLY 
BURN OFF EXCESS WEIGHT! 

In virtually no time at all, you make your inner furnace 
accelerate fat burn-off. Safely, gently, yet surely you cause 
a gradual change in your fat-burning metabolism as you 
"rev-up'' that inner furnace. 

The result: Your body begins to eliminate stored-up fat 
and fluid at a rate so incredibly fast, the very first week- 
end alone YOU DRAIN AWAY AS MUCH AS 5 OR 6 POUNDS! 

In short, with the "THERA-SLIM-100'' weight-loss pro- 
gram you force your body to automatically convert body 
fat to body fuel . . . automatically shrink fatty cells . . . 
drain off excess flab . . . flush it right out of your system 
ONCE AND FOR ALL! 

Never before has medical science offered you a surer, 
faster, more effective weight-loss method, (short of total 
fasting) than this super fat-burning breakthrough develop- 
ment at one of Boston's — Medical Schools. 

THE FACTS ARE IN! THE RESEARCH IS DONE! THE 
INCREDIBLE WEIGHT-SLASHING RESULTS HAVE BEEN 
PROVEN BEYOND A SHADOW OF A DOUBT BY MEDICAL 
SCHOOLS — HOSPITALS — DOCTORS — AND SCORES AND 
SCORES OF OVERWEIGHT PATIENTS! NOW THE FINAL STEP 
IS UP TO YOU! 

REMEMBER: You must see dramatic results in just 24 
hours — results you can measure with both your scale 
and your tape measure . . . you must lose: 

up to 6 Ibs. the first 48 hours 
up to 12 Ibs. the first 7 days 
up to 7 Ibs. more the next 7 days 
or it costs you nothing! Simply return within 10 days for 
full refund (except postage and handling, of course). 
Act now! 
© 1978 American Consumer, Inc., Caroline Ad., Phila., PA 19176 
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O (#033) Full 30-Day Supply . . . 

.. only $17.95 plus $1 postage & handling. 
Amount enclosed $$. — — PÀ residents 
add 6% sales tax. Check or money order, no 
CODs please. 

CHARGE IT: (check one) Exp. Date 

O Visa / BankAmericard 
O Master Charge 


| * | The first 4-wheeler that puts it all together. 
| Introducing Ford's all-new Bronco with... 1. Big 
THE / E | RD cube 5.8L (351) V-8 standard...2. Choice of part- 
| time 4 WD with optional automatic ...3. Rear foot- 
| well for seating comfort...4. Rear flip-fold seat 
| option for usable cargo space...5. Four-speed 
! d transmission. | shoc i 


..6. Front quad shock option... 
- | -— 7. Free Wheeling package option...8. Off-road 
COMPARE IT TO ANY 4-WHEELER, ANYWHERE. handling package option xz Privacy" Glass 
option... 10. Choice of bucket or optional front 
bench seats...11. Front stabilizer bar. Bronco: 
Winner of the Four Wheeler Of The Year award 


from Four Wheeler magazine, October 1977. 
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EIUS Wn HIN TOPRCOR V Nes ~ SA, AX os oe KING: 19 mg. "tar", 1.2 mg. nicotine, 
1 100's: 19 mg. "tar", 1.3 mg. nicotine, 
av. per cigarette, FTC Report AUG. 77. 


[5 ; : 7 v N "3 x 


Winston 


FILTER:CIGARETTES 


FULL: RICH 
TOBACCO FLAVOR 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


